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DIFFERENT RESPONSES TO THE SAME TRAINING IN SYNGEN 1 AND SYNGEN 4

OF PARAMECIUM AURELIA. Beatrice Gelber, Basic Health Research Institute

Tucson, Arizona, U.S.A.

For the purpose of studying behavior at the cellular level, we have developed

a training procedure using the protozoan, Paramecium aurelia. For this training,

a platinum wire is lowered vertically into a culture of hungry paramecia. At

first, the protozoa ignore or avoid the wire, but after it has been repeatedly

raised and lowered again after being baited with a very small amount of food,

paramecia cling to the wire they had previously ignored, after the wire is

cleaned.

Number of paramecia on the wire or near it varies in significant ways and

analysis of the data these numbers constitute has guided the development of

a theory of behavior. This theory indicates that acquired characters, of which

behavior modification may be a special case, are encoded in cellular loci for

which the name, modes, is suggested. Modes may be modifications in the way

macromolecules of protein or RNA-protein complexes in the cytoplasm are

structured on the DNA template. A prediction based on this theory led to the

present experiment.

Geneticists have found that mating type in some syngens of P__a.aureli______._aais

controlled by factors in the cytoplasm, while in other syngens, mating type

depends on the macronucleus. It seemed possible that sites for mating type

in the cytoplasm might interfere with the availability of modes for restructure

by training but such interference should not occur where the macronucleus

controlled mating type. Accordingly, cultures of syngen 4 paramecia (cyto-

plasmic mating type control) were compared with syngen 1 cultures (macro-

nuclear mating type control), after receiving either massed or spaced training.

Training consisted of iS dips of the baited wire (called training trials), which

was left down for one minute and raised for one minute between trials for massed

training. For spaced training, there was a lapse of I/2 hour after 5 and after

i0 trials,

Results were as expected. Syngen 1 cultures responded equally after massed

and after spaced training and did as well 3 hours after completion of training

as they did immediately. Syngen 4 gave markedly less response after massed

training, though response was greater 3 hours later than itwas immediately.

This rese:_rch was supi_orted by gr_nt HE @5970 from National Institutes of

Health.



RELATIONOFDISTANCETOFORAGINGINTENSITYONNATURALFOOD
SOURCESOFHONEYBEES.William R. Lee_ Dept. of Entomology,

D_nlversity of New Hampshire.

Following Karl von Frlsch's discovery of communication among

bees by means of their dances, investigations by R. Boch have
shown that bees relate distance from a food source to recruitment

of foragers on artificial food sources. The relation of distance

from a food source to foraging intensity under natural conditions

was studied following the author's previously published results,

which sh_wed a shift in the ratio of foraging bees from different

apiaries with a shift in the relative distances to the apiaries.

Three apiaries were located in a blueberry field and distinctive-

ly marked by a combination of genetic markers and two radlonu-
clldes, Iodlne-131 and phosphorus-32. Bees were collected at

three different collection stations in this field and at one

location in an adjacent field, and after collection they were

classified as to phenotype and measured as to their radioactivity.

Radioactive bees were further classified as having been fed

either 1-131 or p-32 by the ratio of the G.M. count to scintilla-

tion count, as the ratio for the two radlonuclides differed by a

factor of _8. The origin of each bee was then determined by a

combination of its phenotype and radioactivity on an IBM 1620

computer. A total of 1,478 bees was collected during four days

of sampling, of which VTB were identified as being from one of

the three experimental apiaries. There were significant differ-

ences among collecting stations only 210 feet apart, a circum-

stance which confirms previous experiments. The ratio of

foragers from different apiaries varied linearly with the rela-
tive distances from their hives for the three collecting stations

within the field in which the apiaries were located, but the

ratio differed significantly from llnearlty when the station

1,050 feet outside the center of the field was included in the

results. Flight conditions were good, and there was satisfac-

tory homogeneity among sampling periods within the four-day

period.

A second experiment of similar size and methods to the first

was conducted in an apple orchard. In contrast to the first

experiment, low temperature and cloud cover permitted the bees

to fly only intermittently durinz the collecting periods; and

there was a significant variation in the ratio of foragers col-

lected during different sampling periods within all locations

sampled.
In both experiments one apiary consisted of colonies headed

by queens heterozygous for the cordovan gene and mated to cordo-

van drones; therafore, the colonies' foragers consisted of equal

numbers of cordovan and non-cordovan bees. In neither experiment

were there any significant differences between the ratio of cor-
dovan to non-cordovan bees at the various locations sampled, nor

were there any differences in the proportion of cordovan bees

collecting pollen.



PREY-SELECTION& OVIPOSITING BEHAVIOR OF SPHECID WASPS (KYMENO-

PTERA: ACULEATA). C. S. Lin, Dept. of Biology, Huston-Tillotson

Collese_ Austin_ Texas.

North American sphecid wasp fauna is represented by about 1200

known species, grouped into 8 subfamilies. Only about 200 species

of these wasps have been studied by a number of entomologists

during past several decades. A great variety of insect and spider

prey is used by them to feed their young. The prey-selection of

these wasps reveals their evolutionary and morphological adaptat-

ion patterns: from non-specific groups of prey to highly specific

as some wasps which hunt only the females of a species. There are

50 species of wasps which hunt on Diptera, 40 on Homoptera, 35 on

Orthoptera, 15 species each on Coleoptera, Hemiptera, Hymenoptera,

Lepidoptera, and Araneida. Other orders such as Ephemerida, Odon-

ata, Thysanoptera, and Trichoptera are also used as larval food.

A surmnary of prey-preference which is known to exist in these 8

subfamilies as listed below: Astatinae hunt on Hemiptera; Larri-

nae on Orthoptera, Hemiptera, and Araneida; Trypoxyloninae on Ar-

aneida; Pemphredoninae on Homoptera; Sphecinae on Orthoptera,

Lepidoptera caterpillars, and Araneida; Nyssoninae on Diptera,

Hemiptera, Homoptera, and Lepidoptera; Philanthinae, composed of

2 tribes: Philanthini and Cercerini-- the former prey on Hymeno-

ptera (bees and ants, one species on queen ants only), the latter

hunt Coleoptera; and finally, Crabroninae hunt Diptera, Hemiptera,

Homoptera, and Lepidoptera.

The nesting behavior of sphecids can be divided into the fol-

lowing categories: (i) fossorials or digger wasps, about 70% of

them belong to this group; (2) dwellers, which utilize various

pre-existing burrows or cavities to make their nests constitute

20%; and (3) mason wasps, which build their nests and cells with

mud or clay. Prey are brought into the nests by the mother wasps

by either mass provisioning or progressive provisioning. Oviposit-

ing behavior of these wasps varies greatly: eggs are laid in the

empty cells then the prey are brought into the nests; eggs are

glued to the wing-base of the prey; eggs are deposited on the

venter of the prey's body either in transverse, vertical or in

oblique position; laid in between the neck regions; laid on the

proleg of the caterpillars; and attached to the femur of the hind

leg. In most cases, the prey are partially paralyzed when they

are stung by these wasps, and will remain fresh for a few days as

the larvae feed on them one by one until full grown. The life

history of the sphecids is rather unique: egg incubation period 2

days, larval feeding period 4-6 days, then spin cocoons and be-

come prepupae. The multivoltine species may have several generat-

ions during the summer months, but the pupae of the univoltine

species emerge as the adults in the following spring or summer to

complete one generation life cycle.



PATROLLINGBEHAVIOROFMALEANTS. Paul B. Kannowskl, Depart-

ment of Biology, University of North Dakotax Grand Fork§,

North Dakota I United States.

Some species of ants have colonies which produce only male

or only female reproductives. The nuptial flights of certain

of these species are modified so that the females wait on or

near the nest for the males to fly in from distant nests.

These males fly low over the ground until they become aware of

the presence of females. This type of flight is herein termed

"patrolling" behavior. This behavior, including species-

specific variations, will be described and also illustrated

with movies. Methods (chemical, visual, and acoustical) where-

by the males are attracted to the females have been studied.



INTERRELATIONSHIPS BETWEEN WEB-BUILDING BEHAVIOR AND AMOUNT

OF THREAD MATERIAL IN THE SPIDER ARANEUS DIADEMATUS CL.

Peter N. Witt, Dept. of Pharmacology, State University of New York,

Upstate Medical Center, Syracuse, N. Y., U.S.A.

The geometric orb web of one individual of Araneus diadernatus Cl. is

known to vary from day to day in size of catching area, mesh width, and

thread thickness. All three variables depend on the amount of thread material

available at the start of web-building. Observations have shown that animals

neither ran out of thread before the web pattern was completed nor was much

material left in the glands directly after orbs were built.

Total nitrogen was determined daily from a digest either of the web or

from thread pulled from the spinnerets until exhaustion. Under the as-

sumption that thread protein always contains 16_0 nitrogen {NI, total web

protein could be calculated.

1 rng/kg physostigmine given by mouth in sugar water raised daily nitrogen

in 18 spiders significantly from an average of 36 gamma to 49 gamma in 36

hours. Webs were larger than controls and contained more spiral turns and

radii. 24 hours later N was back to control levels. Alter the body weight of

spiders had been increased by lead weights about 30%, regular, wide meshed

webs with _ shorter {10. g instead of 16 m} and thicker {ZZ.6 gamma protein/m

instead of 11. 5) threads were built {less radii and spiral turns}. Spiders

deprived of food for 6 days with webs eliminated dally built webs of control

size with _vider meshes and significantly less material (59 gamma N/day

instead of 74) than before and afterwards.

These and other experiments indicate that the production of thread material

can vary. The amount available together with body weight is closely related

to size and mesh width in the web and determines thread thickness. It is

probable that spiders have integrated at least these bits of information in the

first phase of web construction when frame threads begin to limit web size,

and the angles between radii determine mesh width.

P. N. Witt: Ein einfaches Prinzip zur Deutung einiger Proportionen irn

Spinnennetz. Behaviour, 4: 17Z, 195g.

H. M. Peters: Zentralnervoese Steuerung bei Araneiden. Experientia,

II: 183, 1953.

A. Christiansen, R. Baum, and P.N. Witt: Changes in Spider Webs Brought

about by Mescaline, Psilocybin and an Increase in Body Weight.

J. Pharmacol. 136: 31, 1962.

P. N. Witt: Environment in Relation to the Behavior of Spiders. AMA Arch.

Envir. Health, in print.



FOOD PLANT SELECTION OF ADULT OXACIS SUBFUSCA

BEETLES. Ross H. Arnett, Jr., Department of Biology, The

Catholic University of America, Washington, D. C., U. S. A.

Several populations of Oxacis subfusca Horn (Coleoptera,

Oedemeridae) in southern Arizona have been under study for

six years. These beetles feed, as adults, on the pollen

grains of a prickly poppy, Ar$emone pleiacantha subspecies

pleiacantha Fedde. This poppy occurs in large stands in

overgrazed areas in the Pajarito Mountains of Arizona and

adjacent regions. Not all of these poppy fields are infested

with Oxacis subfusca, however. A series of experiments

has shown that the beetles will not feed on the pollen of

certain poppy stands, but will readily accept the pollen from

others. In captivity, these beetles will feed on the pollen

from blossoms only from those stands of poppies that are

infested with these beetles in the wild. Moreover, when

individuals are marked and released among the rejected

poppy stands, they will rapidly migrate back to the original

field, passing from plant to plant from the rejected area to

an acceptable area. There is no morphologically discern-

ible difference between the poppies in the rejected area and

those of the accepted area. In the cases tested, the distance

between the two stands was less than 1500 feet (457 meters).

The only detectable habitat difference is the presence of

livestock watering tanks in the two acceptable areas.

Previous studies have shown that the pollen is used by

the female for the manufacture of eggs. She seems to be

highly selective in her choice of pollen, but the factors

involved remain obscure.

The research reported here was conducted under

National Science Foundation Grant no. 25,136.



THE BEHAVIOR OF THE PYGOSTENINI (COLEOPTERA, STAPHYLINIDAE).

David H. Kistner, Division of Natural Scien_@s, Chico State

College, Chico, California, U. S. A.

The Pygostenini make up about 20-25% of the species and indi-

viduals of the insect myrmecophiles associated with Driver Ants

(Doryline) in Africa. They exhibit many morphological character-

istics which have been known for some time but the use of these

structures has heretofore been largely a matter for speculation.

The use of such structures as the different types of glandular

appendages of the feet and the overlapping body parts has been

observed and will be explained. In addition, the Pygosteninis

also exhibit other behavioral adaptations which will be shown and

explained. These behavioral adaptations are most characteristic

of the more primitive Pygostenini and are replaced by morphologi-

cal adaptations in the more specialized genera.
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MOTOR AND SENSORY MECHANISMS OF LIFT CONTROL IN LOCUST FLIGHT.

Donald M. Wilson_ Dept. of Zoolo_y_ University of California,

Berkeley i California.

Changing the body angle in the pitching plane by up to 20 ° in

steadily flying locusts often does not result in a change in

lift. Since other wingstroke parameters are constant, changes in

angle of attack of the wings must compensate the body angle

changes (Weis-Fogh, T. 1956. Phil. Trans. _, 239, 553-584.)
Flash photographs triggered by a muscle action potential(with an

interpolated delay) were used to measure wing profile angles

during mid-upstroke and mid-downstroke of both wing pairs. Wind

speed, stroke plane angle, stroke amplitude, stroke frequency,

and wing profile were used to calculate angle of attack of the

wing with respect to the relative wind.

During upstroke the wing positions follow tlme body pitch angle

changes; that is, there is no compensation of wing twisting to

hold angle of attack constant. At mid-downstroke, when the lift

is maxima], angle of attack of the forewings does compensate

body pitching but there is no measurable compensation by the hind-

wings. The results are consistent with electro-physiological

measurements of activity in the wing controlling muscles but not
with predictions made from earlier behavioral observations.

Lift compensation of pitching movements by only one wing pair

results in a changed distribution of l,ft between the two wing

pairs. The changed lift distribution creates a torque which

tends to restore the body pitch angle to the normal value. Thus

some aspects of both lift and pitch control are accomplished by a

single muscular mechanism. The extent of forewing twist, and

therefore angle of attack, is normally controlled by a two motor

unit muscle, the subalar muscle. At low body pitch angles this
muscle is more active than otherwise and it then counteracts the

large downstroke pronation of the wing.

Necessary to the constant lift-constant pitch reaction are

the campaniform sensilla on the main wing veins. These respond
to upward, foreward forces on the wing, or forces in the direction

of the maximum aerodynamic pull. Surgical removal of these wing

sense organs eliminates the ability to control the angle of attack

of the wing without affecting other wingstroke parameters.

(A full description will be prepared by E. Gettrup and

D.M. Wilson. The work was supported in part by U.S.P.H.S. grant

B3927 .)
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_TUDE EXP_RIMENTALE ET C_MPAR_E DE LA PERCEPTION VISb_LLE

DU M_UVEMENT ET DE LA PREDATIOI_ CHEZ UN POISSON (PEROA),

UN CEPHALOPODE (SEPIA) ET UN INSECTE (MANTIS). P. C. Boulet,

Laboratoire de Zoologie, Universit_ de Tunis, Tunisie.

La perception visuelle du mouvement chez les animaux est en-

core peu connue. Pourtant, ells set une fonction psychique

primordiale, car elle a precede, darts l'_volution du psychisme,

la perception des formee, et elle domine encore celle-ci dans

presque toute l'_tendue du R_gne animal.

Grace _ un appareillage _lectro-m_canique permettant une

_tude quantitative de la perception visuelle du mouvement, nous

avons d_montr_ que les r_actions de Perca fluviatilis d_pendent

surtout de la vitesse du mobile: ainsi une sphere blanche de

7 mm. peut _tre pour le suJet le signe d'une proie (r_actlon +)
ou le signe d'un ennemi (r_action -), si l'on modifie la vi-

tesse de l'objet. La dimension de l'attrape a une assez grands

influence eur les r_actions; par contre la forme de la trajec-

toire, la couleur et la forme de l'objet ont peu d'importance.

Des experiences analogues sur Sepia officinalis ont montr_

que cette esp_ce est, comme Perca, sensible _ la vitesse de

l'objet. Male, en outre, Sepia ne r_agit qu'au mouvement d'ob-

jets _ formes d_termin_es: les formes anguleuses d_clenchent

surtout des r_actions positives, les formes arrondies surtout

des r_actions n_gatives. Si l'on consid_re lee faoult@s percep-

tives des sujets, le niveau psychique de Sepia appara_t plus

_lev_ que celui de Perca.

D'autre part, de nombreuses observations de capture des

proies, par de jeunes sujets notamment, nous ont montr4 que le

r4flexe de capture est inn4 chez Sepia. Cependant, suivant que

la proie est un Crabe cu une Crevette, on peu_ constater deux

modes de capture, appel4s respectivement "mode R" et "mode N";

or, la distinction par Sepia des deux formes de proies, in-

duisant des modes sp4cialis4s de capture, se perfectionne avec

l'_ge dee sujets et pourrait d_pendre d'un apprsntissage.

Enfin, chez Mantis religiosa, il est prouv_ que le mouvement

de la proie ou de l'attrape est indispensable pour d_clencher

la predation: une Mante peut rester plusieurs heures immobile

devant une attrape fixe, et il suffit d'un d_placement infime

de eelle-ci pour que la r_action s'amorce. Mantis est peu sen-

sible _ la forms des objets: une croix noire en mouvement peut

provoquer autant de r_a ctions qu'un Criquet. Par ailleurs,

Mantis continue ses attaques un nombre _lev_ de fois, mGme si

ellee ne sont pas satisfaites. Au contraire, au cours des expe-

riences, Perca et Sepia cessent pr_cocement leurs attaques.

En conclusion, nous essayons, dans ces recherches, de mon-
trer l'importance du facteur mouvement dans les modes inf_-

rieurs de la perception visuelle. Cette notion doit avoir sa

place dans une th_orie _volutive de la perception.
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AIR _v_SSFS ASSOCIATED WiTH LONG RANGE MOVEMENT OF THE POTATO

LEAFUOPPER INTO WISCONSIN. R. L. Pienkowski and J. T. Medler)

Dept. of Entomology t Virginia Pol_%echnic Institute t Blacksburg,

Va. and Dept. of Entomology t University of Wisconsin r Madison,
Wis.

The potato leafhopper, Empoasca fabae (Harris), winters only

in the extreme southern portions of the United States. Each year

in ADril, May and June a northward movement of leafhoppers
results in the infestation of alfalfa, potatoes and many other

plants in the North Central and Fastern United States and South
Fastern Canada.

This northward dispersal is associated with warm south winds

and air masses which move up the Mississippi Valley. Medler

(1962) has shown an association between average _y surface air-

flow patterns and potato leafhopper dispersal.
As a condition for long-distance movements by winds, the leaf-

hoppers must take flight and either fly or be carried to a fairly

high altitude. The initiation of this movement has been
associated with the maturation and harvest of host legumes in the

South. Convection currents alone or in combination with

turbulence are capable of carrying insects %o a considerable

height. For long-distance transport to occur, the temperature in
the horizontal winds must be high enough that the insects can
maintain their altitude. Insects cooled below their minimum

flight temperature fold their wings (Wellington, 1945). Leaf-

hoppers being transported horizontally could drop to the ground

due to the following conditions: exhaustion, termination of

flight response behavior, being caught in a downdraf%, being

precipitated out with rain, or by being cooled and not falling

into warmer air in which flight might be resumed. The latter

two situations could readily occur if the warm air containing

the leafhoppers was forced over a cold air mass at a frontal

system and cooled due to expansion.
The air mass movements associated with the initial arrival of

the potato leaf hopper in Wisconsin were studied for the ten year
period, 1951 to 1960 (North Central Regional Project NC-29).

These systems were generally made up of a low over the Great

Plains, a high over the Atlantic Coast, a north-south cold front

moving east, an east-west front over Wisconsin and rain occurring
in the fall-out area. The counterclockwise movement of air

around a low and the clockwise movement of air around a high

tended to force a mass of warm, moist air up the Mississippi

Valley. If occurring in conjunction with conditions suitable

for the pickup of leafhoppers, the warm air movement could

continue %o carry leafhoppers until forced over a cooler air

mass.

Medler, J. T. 1962. Int. Kong. Ent. Wien 1960. III: 30-35.

Wellington, _. G. 1945. Canadian En%. 77: 7-15, 21-28.
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RECEPTIVITY IN F_4ALES OF THE C0CKROACHNAUPHOETACINEREA.

Louis M. Roth_ Pioneering Research Division_ QMR&E Command 3

Natick/ Massachusetts.

After adult emergence there is a precopulatory period of

about 3 days, during which the female is unreceptive and will

not mate. The female becomes receptive and mates when the

corpora allata become active (indicated by yolk deposition in

the o_cytes or secretion in the colleterial glands). A low

titer of corpus allatumhormone apparently controls mating by

inducing female feeding on the displaying male's tergum. Virgin

females remain receptive as the ogcytes grow, or mature and are

oviposited.

Females remain receptive if mated to males lacking accessory

glands (no spermatophore is transferred). Females also remain

receptive if mating is interrupted, with normal males_ prior to

spermatophore transfer or if the spermatophore _s transferred

but is not firmly cemented in the bursa. The firm insertion of

the spermatophore into the bursa results in loss of receptivity

by releasing an inhibitory influence which suppresses feeding on

the male's tergum. The seat of the inhibitory mechanism origi-

nates in an area posterior to the last abdominal ganglion,

because cutting all nerves arising from this ganglion induces

hypersexual behavior (multiple matings). Nervous stimuli which

suppress mating following copulation, originate from mechanical

pressure exerted by the spermatophore in the bursa.

The corpora allata are inactive after oviposition and remain

inhibited during the entire or almost the entire gestation

period, at which time the female will not mate. Removal of the

o_theca from the uterus results in resumption of corpora allata

activity and the female again becomes receptive.

Females may or may not mate again after parturition. Those

that do are individuals whose corpora allata have been inhibited

during gestation. In females that do not mate again_ inhibition

of the corpora allata has broken down during late gestation and

the ogcytes have begun to develop prior to blrthof the young.
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VARIATIONS IN INDIVIDUAL ATTRACTIVENESS TO JAmaICAN SANDFLIES

Douglas S. Kettle, Dept. of Zoology, Royal College, Nairobi

In Jamaica three species of sandflies (Culicsides barbosai,

C. Furens and Leptoeonops bequaerti) feed on man sufficiently

frequently as to produce a biting fly problem. These small

ceratopogonids rarely enter houses and therefore their popu-
lations have to be assessed in the field. It is obviously

desirable to estimate biting fly densities by counts of actual

numbers feeding on a man in a given time. Numerous field

experiments were conducted in which collections were made from

_he legs and arms of four individuals for 15 minute_in each of

four positions. It was relatively simple to calculate the

preference of each species for limbs (leg or arm) and site po-

sitions. These remained constant from one experiment to an-
other but considerable variation was encountered between the

relative attractiveness of the same individuals at different

times of day and night. Five people participated in these

experiments. Three (C, D and S) were very dark skinned Jamai-

cans and two (K and L) were light skinned English. One (D)

was comparatively unattractive to sandflies and was dropped

from the catching team.

On all occasions S caught less than either C, K or L and

was about two-thirds as attractive as the others to C. barbosai

and C. furens, while he at_acted only about half as many

L, bequaerti. The simplest response to the other three baits

(C, K and L) was shown by C. barbosai,which at dawn and in the

morning was equally attracted to all three. This response

changed at sunset when C. barbosai became increasingly attrac-

ted _o L as the light faded. This preference reached a peak

immediately after sunset when L caught three times as many as

C. Similar behaviour at sunset was shown by C. furens, which

was also much more greatly attracted to L than C. However,

the behaviour of C. furens in the morning was quite distinct.

It differentiated elaarly between all four baits placing them

in the following descending order of attractiveness -C, K, L

and S. The respective proportional catches were 2.7: 2.0:

1.6: 1. O with C's catches being consistently and significantly

larger than those of L. L. bequaerti is diurnal, becoming
active shortly after dawn and disappearing before sunset.

During the day it was attracted equally to both K and L,

preferring them to C, who caught only about three-quarters as

many.

It is clear that each species responds to the presence of

particular baits in a characteristic manner and that this

response chhnges with the time of day. The specific nature of

these responses is emphasised by the fact that observations

were made simultaneously on all three species. Therefore,

when C. barbosai was being attracted equally to C, K and L in

the morning, L. bequa_ti was, at the same time, showing a

decided preference for K and L, and C. furens was responding

differently to each individual bait by preferring C to K, and

K to L.
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SPAbI_INOBEHAVIOROFTHESHIELDDARTER,PERCINAPELTATA(PISCES-
PERCIDAE).JohnG. New_ Science Department_ State University

College, Oneonta_ New York I U.S.A.

The shield darter inhabits large streams and rivers in the

eastern United States where it is confined ecologically to areas

with a gravel substrate.

Spawning occurs in late April and early May. Males establish
territories but these are not rigid. Females enter the territory

when ripe and ready to spawn but may move out of the territory

during the time when males are fighting or when pursued by males.

Male aggressive display Often prevents a fight, but fighting

does take place and is vigorohs especially within the territorial

boundaries. Males sometimes defend the territory against females

regardless of their readiness to spawn.

Females solicit spawning by presenting themselves in the terri-

tory of the male or directly in front of a male when territorial

behavior breaks down in the aquarium. }_les mount females from

the side and first bring the area of the isthmus into contact with

the dorsal region of the female. A series of enlarged caducus

scales is present in the male along the mid-line of the belly.

Each scale has several long spines projecting from it.These scales

apparently serve as contact organs. Rubbing these scales on the

female, especially in the region of the nape, is stimulatory and

if the female is ready to spawn she will permit the male to mount.

Spawning takes place when the male has brought his body parallel

to, above and in contact with that of the female. The male's

dorsal fins are erect, the female's are depressed. His anal fin

is to one side of her body and, as both male and female vibrate,

the milt flows down the side of the fin closest to her body. The

female's ventral region is at the surface of the gravel but is

sometimes below. As spawning occurs both fish move forward

through the gravel thus distributing the eggs in a line. Spawning

lasts about ten seconds.

When ripe, females will spawn over and over again. One female

was noted spawning twelve times within a three hour period.

A 16mmmovie will illustrate spawning behavior in this species.
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EXPERIL;ENTAL RESEARCHES ON r_IONOCULARVISION OF CHA_JLELEO AND

MEL0_VSITTACUS. Mario F. Canella, Inst. of Zoolo_, University,
Ferrara, Italy.

Comparative ophthalmologists, after having established that
also the Vertebrates with total chiasma of optic nerves have a
more or less ample binocular visual field, admitted that bino=
cular vision is a necessary condition for stereo- and bathysco=
pic perception (Tschermak, Elliot Smith, Walls, Chavasse, Ro=
chon-Duvigneaud, Linksz, Polyak, etc.).

Our first researches, several years ago, on visual behavior

of one-eyed Teleosts, Batrachia, Lizards and Birds, gave the
proof that in all these animals (not excepted marine Fishes
with one fovea and Birds with double fovea) unilateral blind=

ness does not alter the perception of depth and relief. This
result has been accepted, in their papers or books, by some
french authors (Rabaud, Verrier, Pi@ron, etc.), and, for the
Birds, experimentally confirmed by a german student (Bonner).
As for Rhiptoglossa, notwithstanding the availability of one
chameleon, it also, deprived of an eye, maintained its marvel=
lous shoot precision, its exact perception of the third dimen-
sion; however, Rochon-Duvigneaud, in his treatise (Les yeux et
la vision des Vert6br6s), observed that this experience, "int_=
ressante mais unique, appelle une enqu_te plus approfondie".

As they persist in affirming the necessity, also for the
Vertebrates with total optic chiasma, of binocular vision in

order to estimate,"by a process of triangulation", the distance
of the objects, we have recently performed some other resear=
ches, not only on several individuals of three species of Cha=
maeleo (jacksoni, bitaeniatus, lateralis), but also on Melo=-_-
_cus undulatuB (knowledge o-n_d vision of the_rots

is still scarce). The results, documented by many snapshots,
have given clear evidence that visual behavior of one-eyed Cha=
meleons and Parakeets, wlthout any preliminary adjustment after
blinding, and without monocular parallax, is not at all defect=
ive; they do nob behave differently from the controls, except
for the obvious restriction of the visual field. If both eyes,
which normally move independently, converge and focus simulta=
neously upon an insect or a seed, this does not involve a bino=
cular range finding.
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HABITAT SELECTION IN BIRDS. Peter H. Klopfer_ Dept. of ZooloKy,

Duke University_ Durham_ North Carolina.

The purpose of our studies is to compare the effective "niche

size", or, "degree of behavioral stereotypy" (cf Klopfer and

MacArthur, Amer. Nat. 94 and 95) in tropical and temperate zone

passerines. Our hypothesis is that tropical birds show increased

stereotypy (smaller niches) due to the greater stability of

tropical as opposed to temperate zone habitats. This, in turn,

permits an enhancement of the diversity of tropical faunae.

The experiments reported here purport to show that northern

chipping sparrows, Splzella pusilla, though normally strongly

preferring pine foliage to oak, can be fairly easily induced to

shift their activities to oaks. This is one of the kinds of

plasticity a northern bird requires. Whether comparable tropical

species are indeed more rigid has yet to be shown. (These experi-

ments are currently in progress. Support is from The National

Institutes of Health).
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SUNORIENTATIONBYTHEADELIEPENGUIN(PYGOSCELIS ADELIAE).

R. L. Penney and J. T. Emlen; Department of Zoolosy_ Universit_

of Wisconsin_ Madison 6; Wisconsin.

Adelie Penguins (Pygoscelis adeliae) were transported from

coastal rookeries in the Ross Sea area to release points on

featureless snow-ice plateaus in the interior of the Antarctic.

The departure routes of individual penguins were mapped for

distances of 2 to 4 kilometers. Direction and straightness of

course were measured. Birds from Cape Crozier (77°S, 169°E)

released on the Ross Ice Shelf (80°S, 179°E) took courses to

the north. Birds from both Cape Crozier and Cape Hallett (72°S,

170°E) released at an intermediate point to the west on the

Victoria Land Plateau (750S, 155OE) assumed courses to the

northeast. Reseases of Cape Crozier birds at Byrd Station

(80°S_ 120°W) took routes north northwest. Two additional

experiments on the Victoria Land Plateau were carried out using

normal birds and two groups of birds subjected for ten days to

two different light-dark cycles. The normal birds performed

the same as the first Victoria Land release two months earlier_

but the birds with the superimposed light-dark cycles showed

much greater variation in direction chosen as well as behavior

upon release. The results of the experiments with normal birds

when plotted on a polar projection map reveal routes essentially

parallel to a line passlng northward through the home rookery.

All performances under varying degrees of cloud cover suggest

a navigation mechanism which uses the sun as the primary

orientation cue plus a biological clock to compensate for the

changes in sun azimuth. The basic northward orientation (in

reference to the breeding grounds) is thought to be of survival

value in steering lost birds to their off-coast feeding area

(pack ice) and may segregate and concentrate birds from the

various circumcontinental population upon reaching the pack ice.
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SOCIAL ACCELERATION OF FOOD-DISCOVERY IN GULL CHICKS. Jack P.

Ha ilma.n, Department of Zoology_ Duke University_ Durham, NC, USA

The newly-hatched gull chick (Larus) pecks preferentially at

its parent's red beak. This pecking induces the parent to

regurgitate partially-digested food. However, chicks do not
recognize food and must find it by trial-and-error pecking. The

initial experience with food causes the chick to peck at a.

greater rate and to restrict pecking to food. Thus initial

food-discovery is the key to the chick's learning to feed.

Two social mechaaisms which accelerate food-discovery have been

found. The chick possesses an inborn preference to peck at

stimulus-objects which move, possess contrast or are red-colored.
The parent's red, moving bill maximizes these stimulus character-

istics. Since the parent not only regurgitates food onto the

ground, but may also pick up and hold the food between its

mandibles, the chick pecking at the bill may initially discover

this food very quickly. A similar social-facilitating effect is

created by experienced siblings. Since each chick posses a

white-tipped dark bill_ this moving_ contrasting stimulus elicits

pecking from siblings. When naive chicks peck at the bill of an

experienced sibling while the latter, in turn, is pecking at food_

the naive chick's pecking is directed to the food.
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AN EXPERIMENTAL STUDY OF THE DEVELOPMENT OF SONG IN THE

SONG SPARROW. Rev. James Mulli_an, Dept. of Zoology,

University of California, Berkele,y t California.

Males of this species, Melospiza melodia, possess large

repertoires of songs which vary greatly,in structure. The

purpose of this study, which follows an instrumental

analysis of variation in the adult song, was to discover

whether this song could be developed in isolation, and

whether this species has an early sensitive learning period.

Eleven male nestling Song Sparrows were raised by hand

and placed in sound-proof isolation chambers, singly and

in groups of two or three. Three of these were hatched

from the egg and raised by canary foster parents. A fourth

was experimentally deafened to test for the importance of

hearing. Seven individuals were exposed to training with

adult songs at selected periods during development, to

study the existence and time limits of learning by imitation.

The results show that this species is capable of

developing in isolation a song which is normal in many

respects, although lacking in typical complexity and variety.

Accurate imitation of adult songs occurred if training was

given during the first few months of life, which was several

months prior to the period of song development. Later

training was not effective. The song of the deafened bird

was completely abnormal.

It is concluded that normal song development is partially

dependent on experience of adult song, that there is a

sensitive period of learning during the first few months of

life, and that auditory feedback in the developmental

process is essential.
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ASCENDING PATHWAYS FROM THE SPINAL CORD IN THE PIGEON(COLUMBA

LIVIA). Harvey J. Karten_ Department of Neurophysiology_ Walter

Reed Army l_s£itute of Research_ Washinston 12_ D.C.

Hemisections of the spinal cord of pigeons were made under

direct vision at C12-14. The animals were sacrificed 7-14 days

post-op, and the brains studied for ascending pathways using the

Nauta technique for degenerating axons. Fibers could be followed

in continuity to termination in the following regions (all termi-

nations were ipsilateral with few exceptions):

MEDULLA-PONS- Nuclei cuneatus and gracilis; caudal pole of the

inferior olive; commissural nucleus of the vagus-solitary com-

plex (nucleus infima); nucleus of thetractus solitarius; medial

and lateral portions of the medial reticular nucleus (Cajal) in

the ventro-lateral to medial zones; the raphe and paramedian

nuclei; cerebellar cortex via distinct dorsal and ventral spino-

cerebellar tracts.

TECTUM-MESENCEPHALON- Dense terminations in the lateral reticular

nuclei to the level of the interpeduncular nucleus, with a

diffuse spray of degenerating axons seen throughout the reticular

formation and central grey substance of the mesencephalon.

Dorsolaterally arching fibers could be followed to termination

in the nucleus mesencephalicus lateralis, pars dorsalis, though

completely sparing the central core of it which corresponds to

the torus semicircularis. The region of termination is possibly

homologous to the stratum profundum of the superior colliculus

of mammals. Other fibers could be traced to the lateral optic

nucleus of Craigie, the stratum lemnisci of the tectum proper,

the pretectal and subpretectal nuclei.

THALAMUS- Degenerating axons could be seen penetrating the

tectal and posterior commissures and entering the thalamus to

terminate diffusely in the ventral portion of the anterior and

posterior dorsolateral nuclei of the thalamus. Occasional fibers

could be seen in the dorsomedial nucleus of the thalamus. No

degenerating axons could be clearly identified in the "ventral"

thalamie nuclei: e.g. nucleus rotundus, ovoidalis, etc.

(This research was supported in part by the U.S.P.H.S. Mental

Health Career Development program and the U.S. Army Research

and Development Command.)



24

GENITAL DENERVATION AND SEXUAL BEHAVIOR IN MALE CATS.

LESTER R. ARONSON AND HADELINE COOPERt DEPT. OF ANIMAL

BEHAVIORt THE AMERICAN HUSEUM OF NATURAL HISTORY/ NEW YORK.

ACCORDING TO CURRENT THEORY (BEACH_ 1956)_ REDUCTION OF

SEXUAL STIMULATION BY THE ELIHINATION OR BLOCKING OF ONE OR

MORE SENSORY MODALITIES SHOULD NOT CHANGE THE PATTERN OF

SEXUAL BEHAVIOR BUT SHOULD LEAD TO A REDUCTION IN THE LEVEL

AND EASE OF SEXUAL AROUSAL, TO TEST THIS HYPOTHESIS_ THE

NERVE DORSALIS PENIS OF SEXUALLY EXPERIENCED MALE CATS WAS

SECTIONED BILATERALLY ALONG THE SHAFT OF THE PENIS, THIS

MINOR OPERATION DESENSITIZES THE GLANS PENIS BUT SHOULD NOT

INTERFERE WITH ERECTION WHICH IS UNDER CONTROL OF THE PELVIC

NERVE,

IN HATING TESTS STARTED ONE WEEK AFTER OPERATION_ COPU-

LATING MALES WERE GROSSLY DISORIENTED IN RELATION TO THE

FEMALEWS PERINEAL REGION_ TO THE EXTENT THAT IN HOST CASES

INTROHISSION WAS NOT POSSIBLE. IN ONE OPERATED HALE_ INTRO-

MISSION OCCURRED IRREGULARLY BUT THE BEHAVIOR WAS VERY

AWKWARD. IN SOME CASES WHERE NERVE SECTION WAS INCOMPLETE

OR WHERE REGENERATION HAD OCCURRED_ ORIENTATION GRADUALLY

IHPROVED TO THE POINT WHERE INTROMISSION WAS AGAIN POSSIBLE,

IN OTHER CASES WHERE NERVE SECTION WAS PRESUHABLY COMPLETE

AND WHERE REGENERATION DID NOT TAKE PLACE_ DISORIENTATION

HAS PERSISTED UP TO 20 MONTHS AFTER OPERATION, SHORTLY

AFTER OPERATIONj ONE SUCH HALE DEVELOPED A STEREOTYPED

PATTERN OF LYING ON HIS SIDE AND THRUSTING VIGOROUSLY WITH

ERECT PENIS FAR REMOVED FROM THE FEMALEIS GENITAL REGION,

IN NEARLY TWO YEARS OF TESTING THIS ANIMAL_ THERE HAS BEEN

NO IHPROVEMENT IN ORIENTATION, SEXUAL EXCITABILITY IN THIS

ANIMAL IS VARIABLE, AFTER OPERATION_ SOME OF THE ANIMALS

EXHIBITED A TEMPORARY LOSS OF FULL ERECTION_ BUT WITHIN A

FEW WEEKS ALL OPERATES WERE CAPABLE OF COMPLETE PENILE PRO-

TRUSION AND ERECTION, COHPLETENESS OF NERVE SECTIONS IS

BEING DETERMINED HISTOLOGICALLY, OTHER VARIABLES_ SUCH AS

THE AMOUNT OF PRIOR EXPERIENCE_ ANDROGEN LEVEL AND AGE AT

TIME OF NERVE OPERATION (PREPUBERAL VERSUS POSTPUBERAL)

ARE ALSO BEING INVESTIGATED AS PART OF A LARGER PROGRAM OF

STUDY OF THE ONTOGENY AND PERSISTENCE OF SEXUAL BEHAVIOR.

(SUPPORTED BY GRANT IV_1-O528_ FROM THE U.S.P.H.S.)
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THE EFFECT OF T_,_OF_ARY ANO_,IIA ON COURTSHIP BEHAVIOR IN _IE

RAM (OVIS aries). Edwin M. Banks m Dept. of Zooloc_r University

of Toronto t R, Bishopt and H.W, Norton t Universit_ of Illinois.

In selecting an estrous ewe from a flock, the ram appears

to provide himself with olfactory cues of a high stimulus

valence. To detenuine whether the precopulatorybehavior of

rams temporarily deprived of olfactory sensitivity would be

modified, a series of tests was undertaken on 3 sexually

experienced, vasectomized rams. The design provided for 24

day-pairs, one of the days being a control run ( saline nasal

douche ), the other day the rams' nasal sinuses were thoroughly

sprayed with a topical anesthetic (Xylocaine). This treatment

produced a temporary anosmia which lasted for about 3 hours.

Three stimulus ewes, randomly selected from a flock of 50

Western cross-bred animals were tethered to a fence about 10 ft.

apart. Prior to being led into the observation pen, one of

the ewes, in which estrus was induced by injections of pro-

gesterone and estrogen, was tested with a teaser ram to insure

that it was, in fact, in estrus, ihe other 2 ewes were in

the nonreceptive phase of their cycles.

The position of tile tethered ewes was randomized; the order

in which the experimental rams were introduced into the pens

was randomized. During the S-minute test period, the frequency

of display of the components of precopulatory behavior, the

latency to successful selection, etc. were recorded.

Data from control and experimental series were analyzed by

the method of least squares and revealed (i) while anosmic,

the rams' behavior differed insignificantly with regard to all

measured parameters, including successful selection of the

estrous ewe, with one exception; (2) while anosmic, the

frequency of display of nudging, one of the important components

of precopulatory behavior was significantly higher than

during the control series. The implications of this finding

will be discussed, in the framework of stimulus specificity.
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EVOLUTIONOFSOCIALSTRUCTUREIN AFRICANBOVIDS.Allen Keast,

Queen's University, Kingston, Ontario, Canada.

From a relatively late origin in the Miocene the Bovidae have

developed into the most successful of the large herbivores, oc-

cupying a wide range of habitats and food niches. As a group,

the African bovids are undergoing active speciation and ecolog-

ical radiation (Keast, unpubl.), and they account for the bulk of

the African artiodactyl fauna of lll species, 82 super species.

One of the most interesting facets of bovid evolution is the

wide range of social structures displayed. These include the

following: (1) solitary way of life (Steinbok, various duikers);

(2) typically living in pairs or threes (Oribi); (3) living in

small parties, generally with one adult male (Lelwel - Backhaus,

1959; Kudu, Roan); (_) larger aggregations which, seasonally, may

be composed of all categories but that spend part of the year as

harem herds (one adult male, many females and young), male herds,

and solitary males (Thompson's Gazelle - Brooks, 1959; Impala in

southern Africa); (5) the same but with three herd types all year

(Impala in east Africa); (6) an "advanced" type of social struc-

ture where mixed groups, with some solitary males, are typical

(Buffalo). In all species solitary males are seasonally ter-

ritorial (with stamping grounds), the trend apparently reaching a

peak in the Uganda Kob, as described by Buechner (1961). Broadly

speaking, the degree of elaboration of group structure varies

with habitat, solitary antelopes being scrub and thicket dwellers

the more elaborate aggregations occurring in open country species.

Horn structures in antelopes have long been looked upon as

characters that gives "quite convincing evidence of lack of dir-

ectedness in their development" (Rensch, 1960). It is noteworthy,

however, that simple, stabbing, lethal horns are characteristic

of solitary species and those with little social structure, and

in which the primitive "defensive" role persists. Recently,

Bruhin (1953) has reviewed horns and shown them to have several

roles. Walther's fascinating behavioral studies with zoo animals

(especially 1958) have shown that, in their dominant, inter-male

combat role some species use them in pushing, others in butting,

others as fencing or parrying weapons.

There would seem to be no doubt that, basically, horn elabora-

tion has proceeded as a means of asserting dominance without

(usually) killing or wounding. Greatly increased frontal area,

annuli, spiralling, and hooked tips, not only give a greater

pushing surface but prevent the horns of opponents from sliding

past each other to the vulnerable side of the body. Once this

basic requirement is fulfilled the direction that horn evolution

takes varies with the group. This "dominance without injury" is

reminiscent of a territorial song and posturing in birds.

Harem herds, ruled by one male who has attained his position

by combat, must function in assuring that the maximum number of

impregnations are by the fittest males (note AlleeTs work on Sage
Grouse).
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PHYSIOLOGICAL EFFECTS OF FIGHTING IN MICE. F. H. Bronson and

B. E. Eleftheriou, The Jackson Laboratory, Bar Harbor, Ms/he,

and Purdue University, Lafayette,_ Indiana.

Adult male mice of the C57BL/IOJ strain were exposed to:

(I) trained C57BL/IOJ fighters or (2) handling similar to that

received by mice exposed to fighters including being placed in a

strange cage. Rates of exposure to these two types of

treatments were O, I, 2, 4 or 8 times/day (12 mice/cell) for one

week. Each exposure lasted one minute. A one-minute exposure

to a fighter resulted in an average of 20 seconds of fighting

and only small amounts of tail wounding. Adrenal weights
increased as the number of exposures/day to fighters increased.

Body weights (gain) and seminal vesicle weights decreased as

amounts of fighter-exposure increased. The same trends for

body and adrenal weights were found in mice given the handling

treatments but to a much smaller degree. Plasma corticosterone

levels were significantly higher in mice exposed to fighters

than in those given handling. Adrenal corticosterone levels

showed a similar trend but were not significantly different.

A primary conclusion is that relatively small amounts of

exposure to trained fighters (2-8 minutes/day for one week)

resulted in relatively large physiological changes.
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ANIMAL MIGRATION. Archibald G. Huntsman, Dept. of

Zoology, Universit}[ of Toronto, Toronto, Ontario, Canada.

The Aristotelian myth of purposive migration takes account

of what is necessary for survival, hut fails to agree with actual

behaviour. If we eat, not in order to live, but merely because

appetite is evoked by food or gastric secretion, we should not

without warrant ascribe purpose to animals, rather than mere

will to act as observed.

This approach to the problem - study of the animal's response

to the environmental situation - has been used for salmon to

replace the myth of migration seaward for feeding and back

riverward for spawning. In descending rivers, smolts do not

direct their courses downstream, but descend through failure

to keep near the bottom, where they are stimulated to head and

swim upstream. On reaching deep water, they retreat from

surface light and thus disappear, but for the most part go no

farther than the outflow of the river into the sea.

Salmon return on ceasing to feed when fat and vigorous.

They do not direct their courses riverward, but wander as

directed by the local situation. As being near the surface,

they stop wandering on reaching a shallow strong current that

fully engages their activity in heading and swimming against

it. Only on reaching the shallow steady outflow at the river

mouth do they direct their courses steadily against it and

thus riverward. They migrate upstream mainly when a

freshet subsides, with the current no longer fully engaging

the activity evoked in them by the increasing current of the

freshet. Leaping over a fall is merely what ±hey like to do,

even in still water of sea or pool, but particularly when

stimulated by turbulence at the foot of a fall, and is to be

observed in descending smolts as well as in adults.

In detail, migration shows great variety and complexity in

accordance with environmental conditions. Salmon respond

most variously to light, bottom, current and temperature,

as well as to the unknown solutes tahat are responsible for

h om ing.
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NEWMETHODOFANALYSISOFANIMALBEHAVIORUNDERCONDITIONSOF
NATURALEXPERIMENT.N. Ladygina-Kohts _ Museum Darwinianum;
Moscow.

We suggest a new method of analysis of animal behavior
under conditions of natural experiment to investigate the

structure of the activity and the significance of the stimulus

and the character of actions it produces. A continuous record

of the behavior of the test animals to a certain stimulus should

be subjected to a new form of analytical research. Separate

actions must be singled out and chronologically recorded taking

into account all the operations of the animal in response to

the stimulus...

Quantitative evaluation consists in recording every

operation the animal performs with the object...

Qualitative evaluation consists in verifying the aim of

the operations and their specific practical result for the ani-

mal...For this purpose actions are classed into series

according to the types of activity devoted towards a given

object. We have registered the following types of activity in

the structure of the unrestrained behavior of an adult

chimpanzee, i. acquaintance and inspection; 2. treatment;

3. construction; 4. kinetics play; 5. use of tools; 6.

retaining the object; 7. rejection... A difference in the

structure of the activities with regard to different objects is

revealed by comparing the percentage of the operations related

to any particular form of activity with the total number of

manipulations with the given objects 3 which envies us to plot

a number of curves... When a definite object is handled, the
v_rious form of activity are plotted on the abscisse and their

frequency in % on the ordinate... When we record the structure

of the activity with regard to different objects, they are
plotted on the abscisse and the frequency of the operations of

each activity on the ordinate. Such curves may be compared in

the study of the structure of unrestrained behavior of animal

towards a definite stimulus at different levels of phylogenetic

and ontogenetic development or the structure of the behavior of
the same species towards different stimuli.

Such comparative analysis reveals the significance of a

definite stimulus for the animal and the psychological traits
in the structure of their behavior.
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ANALYSIS OF A BOUNDED PRIMATE POPULATION. C.R. Carpenter,

Professor of Psycholosy_ The Pennsylvania State University,

University Park_ Pennsylvania, U.S.A.

The howler population of Barro Colorado Island has been

analyzed repeatedly since 1932. Population variations,

distribution, group organization and structure have been

investigated. The Collias and Bouthwick census of 1951

showed 237 animals organized in 29 groups. Sizes of groups

were reduced and the structure changed. The majority of the

groups had one male. A census in 1959 showed 814 animals

organized into about 44 groups. There were 146 adult males,

402 females, 131 infants and 135 juveniles. The grouping

structures shown by data collected in the 1930s were

re-established. The distribution of groups on the Island

was extended. Inter-group interactions were intensified.

Observations were made on group equilibra, composition and

the socionomic sex ratio problem. Also data were collected

on territoriality, reproductive rate in varied size groups,

"stress" and population dynamics. Behavioral variations

related to population were observed.
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STUDIES ON LIPID METABOLISM IN T_ CECROPIA SIIXMOTH. K.A.
Dcmroese and L. I. Gilbert, Dept. of Bi_ological Sciences. Morth-
western University. Evanston, Illinois.

Respiratory quotients, as determined by 6 hours of Warburg
readings a day for up to 35 days, indicate that lipids are only

metabolized after the 17th day of the 21 day pupal-adult develop-
mental period of the male Cecrepia moth. Analysis of total
lipid and carbohydrate during adult development revealed a pro-
gressive fall in carbohydrate but little lipid alteration until

ecdysis. The lipid content dropped precipitously between the
second and fifth day of adult life. The lipid content of
Imnobilized 5 day old male adults was 57% greater than that of
flying adults. These data suggest that lipid is conserved dur-

ing adult development for later use as an energy source for
night.

That lipid is the substrate of choice for flight muscle
metabolism was shown by the following experiments. Flight
muscle hcmogenates contained 2A% more lipid than anthrone
positive material. The endogenous RQ of flight muscle h_-
genates was indicative of lipid catabolism. Exogenous CA"
labeled fatty acids and Krebts cycle intermediates were active-
ly oxidized by flight muscle han@genates whereas glucose and
pyruvate were not. Lipid breakdown was strongly inhibited by
iodoacetic acid, malonic acid, ECN and dinitrophenol. Dialysis
of flight muscle h_nogenates reduced the metabolism of endo-
genous lipid by 90% as c_pared to hen-dialyzed controls.
Activity was restored to normal by the addition of ATP, Hg and
citrate. Citrate could be replaced by other Erebts cycle inter-
mediates but not by glucose or glucose-l-phosphate. Isolated

flight muscle sarcos_nes also required ATP, Mg and citrate to
oxidize Clh labeled fatty acids. Fatty acid activating
ermymes were detected and studied in flight muscle hamogenatez
using the hydraxylamine trapping technique.

Supported by grant AM-02818 of the Natienal Institutes of
Health.

p
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INTERMEDIARY METABOLISM OF LIPIDS AND AMINO ACIDS IN INVERTEBRA-

TES. H.J. Vonk and D.I. Zandee I Lab. of Comparative Physiology,

Unlversit_ of Utrecht 2 Utrecht_ The Netherlands.

Vertebrates are able to synthesize cholesterol, but nearly

all insects are unable to do so. This difference makes a compa-

rative investigation of this point in other groups of inverte-

brates highly interesting. It can be built up from mevalonlc
acid in some lamelllbranchs (1), but not in Annellda (although

synthesis of squalene from acetate seems to be possible) (2).

In our laboratory it has been found that decapod crustaceans

(Astacus) are u_ble to synthesize cholesterol or other steroles
from injected C -labeled acetate (3), but that the gastropod

Helix pomatla is able to do so (4). In the sea anemone this syn-

thesis is probable (5).

All invertebrates investigated so far are able to build up

higher fatty acids from acetate (several insects, Astacus, Helix,

Anemonia sulcata). It is generally accepted that in vertebrates

the unsaturated fatty acids (oleic acid, palmitoleic acid) are

derived from the corresponding fatty acids by means of dehydro-

genation. In invertebrates we have met with several cases where

the labeling of the unsaturated fatty acids after injection

with labeled acetate is far higher than that of the saturated

fatty acids (@,6). These animals probably have independent

pathways for building up saturated and unsaturated fatty acids.

Injection of Cl@-labeled acetate or glucose (7) also pro-
vides a means for determining which amino acids are essential

and non-essential for a certain species, as the tracer is found

to be present in the non-essential amino acids and not in the

essential acids. This is especially important in such cases

where ordinary feeding and deletion experiments are impossible

or difficult (aquatic and phytophagous animals). Such experi-

ments have been performed with Calliphora, Astacus and Anemonia

with the result that their requirements do not essentially

deviate from those of the species investigated so far by the

classical methods (3,5,6).

It must be borne in mind that all the results on nutritional

requirements of vertebrates as well as of invertebrates have
been reached with a very limited number of species so that an

extension of these investigations is highly desirable.

i. Fagerlund, V.H.M. and Idler, D.R., Can. J.Bioch.Physiol.

58, 997-1002 (1960).

2. Wootton, J.A.M. and Wright, L.D., Comp.Biochem.Physiol.

_, 253-264 (1962).

3. Zandee, D.I., Nature 195, 81@-815 (1962).

4. Addink, A.D.F. and Ververgaert, P.H.J.T., Unpubl. results.

5. Van Hedel, A.J.M., Unpubl. results.

6. Sedee, P.D.J.W., Arch.intern.Physiol.Biochim. 69, 28_-29_;

294--509 (1961).

7. Kastings, R. and McGiunes, A.J., Nature 182, 1580-1581

(1958).
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BLOOD-GLUOOSE AND LIVER GLYaOGEN LEVELS IN THIOUP_A-TREATED CHIOK

_BRYOS. Robert O. Thommes and Sr. M. Etienne Truchan t O.S.F.,
Dept. of Biolo$ical Sciences r De Faul Unlversit[r Ohic aso t
llllnois_ U.S.A.

The effects of thyroid inhibition on blood-glucose and liver
glycogen levels in the developing chick embryo has been studied.

I.5 and 3.0 mgs. of thlourea in O.1 ml. of distilled water
were injected into the yolk sac on day 8.0 of incubation. Blood
and liver glycogen samples were collected from embryos
sacrificed at daily intervals from days 9.0 through 18.0 of
incubation. Blood-glucose levels were determined by the glucose
oxidase method (Glucostat - Worthington Biochemicals). Liver
glycogen levels were determined by the "Anthrone Method".

The addition of thiourea by injection into the yolk sac
results in the production of a hyperglycemia beginning on day
10.O, reaching a maximum on day 12.O and ending on day 13.O. The
incubation interval of 15.O to 18.O days is charaOterized by a
persistent hypoglycemia.

Liver glycogen levels somewhat correspond to blood-glucose
levels. Liver glycogen concentrations in 9.0- and IO.O-day
embryos are below normal. In the 10.O- to 11 .O-day incubation
interval, liver glycogen levels rise markedly above control
levels, reaching a peak on day 11 .O. The period from day 11 .O to
13.O is characterized by a precipitous decline in liver glycogen
concentration, the low being reached on day 13.0. Recovery from
this low occurs on day 15.O with I.5 rags. of thiourea and day
17.O with 3.0 mgs. of thiourea.

The influence of thyroid inhibition upon skeletal muscle
glycogen and yolk sac membrane glycogen is currently being
investigated. (Supported by research grant A-4527 from
U.S.P.H.S.).



36

MODE OF UTILISATION OF CARBOHYDRATES IN INSECTS. K.N. S_xen a &

S.S. Krishna. Department of Zoology T Delhi Unive_-sity, Delhi,

Indi__..._a.

The fate of certain ollgo- and monosaccharidee ingested by

and injected into certain dipterous, heteropterous and homop-

terous insects has been traced I nvlv_..__odurlng a comparative

study of the mode of utlisatlon of carbohydrates in insects.

The first step in the utilisation of oligosaccharldes is their

digestion into absorbable monosaccharides. The degree of diges-

tion of these substances depends not only on the presence of

appropriate enzymes but mainly on the rate and mode of action

of the enzymes in relation to the rate of conduction of the

nutrients from the digestive to the non-digestlve zones of the

gut. For instance, in all the insects examined, Invertases and

other glycosidases show transglycosidic activity on the inges-

ted oligosaccharides causing the production of simpler saceha-

rides as well as the synthesis of certain higher oligosaccha-

rides in the gut. But, differences in the above mentioned phy-

siological characteristics of the gut are responsible for com-

plete digestion of the oligosaccharides into monosaccharide8

in the dipterans and hetsropterans and their incomplete diges-

tion and final excretion in the homopterans.

The second stage in the utilisation of carbohydrates invol-

ves their absorption in the form of monosaccharides. But some

of the ingested sucrose, when present in high concentration,

is absorbed undigested from the mid-gut of Musca. The rate of

absorption of the carbohydrates depends upon their concentra-

tion gradient across the gut wall. The glucose after absorp-

tion is metabolised to trehalose to maintain a steep concentra-

tion gradient so as to facilitate its complete absorption. The

fructose is partly absorbed as such and partly after its con-

version into glucose in the lumen of the mid-gut. Whatever fru-

ctose is absorbed as such is finally transformed into glucose

which, in turn, leads to the synthesis of trehalose. Transfor-

mation of fructose into glucose in the mid-gut, prior to ab-

sorption, accelerates the synthesis of trehalose from the ab-

sorbed glucose and thereby facilitates the absorption of fru-

ctose by maintaining a steep concentration gradient.

The ingested arabinose is also fairly readily absorbed in

the region of the mid-gut but it can be hardly metabolised

into glucose or into any other sugar. As the concentration of

the pentose in the blood rises, it begins to pass into the

lumen of the hlnd-gut. This serves to maintain a concentration

gradient from the mld-gut lumen to the blood so that all the

ingested arabinose can be absorbed from the mid-gut. However,

the absorbed pentose passes from the blood into the hind-gut

and is finally excreted. One of the factors governing the

capacity of the insects to survive better on sucrose, glucose

and fructose than on arabinose concerns the absence of a suit-

able mechanism for metabolising the arabinose to glucose or

trehalose for participation in various metabolic processes.
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THE I'I[OSPttATE METABOLIS_ OF TIIE FACETED EYE IN LIGHT AND IN DARKNESS.

Helmut Langer, Zoological Institute, University of Munich, Germany.

The metabolism of the faceted eye of an insect, the blow-fly Calli-
phora erythrocephala Heigen, was investigated in connection with its

function as a sensory organ. The experiments were performed on males of

the wild-type and of the mutant chalky where ommochrome and pteridine

pigments are lacking. In former investigations an increased consumption
of carbohydrates was found during illumination, the rate of which de-

pended on the wavelength and intensity of the light and on the pigment
content of the eyes (Langer 1960,'62,'63). This paper deals with the

metabolism of phosphate compounds during darkness and illumination by a
mercury lamp emitting the lines between 254 and 436 nm.

First, analyses were made to determine the changes in the amounts of
phosphorus compounds in the eyes. _ild-type flies were kept in darkness

or under illumination for 6 hours. Then the compounds of isolated eyes
were separated according to the method of Schneider (1945). In no frac-
tion did the phosphorus content vary between dark--adapted and illuminated

eyes. - In another series of experiments the quantity of free inorganic

phosphate was determined. The amount increased with illumination, while
the phosphate liberated from acid-instable compounds during 7 minutes
hydrolysis (N HC1, 100 ° ) decreased correspondingly. This effect was more

pronounced in mutant c than in wild-type eyes. Thus one must conclude

that illumination leads to an increased consumption of energy-rich phos-

phorus compounds.Specific enzymatic analyses shoved significantly less
ATP in irradiated eyes than in those kept in darkness. ATP itself, how-

ever, represents only 15 - 20 _ of phosphorus in acid-instable compounds.

To check the possible influence of adequate stimulation to the turn-

over of phosphorus compounds, hungry flies were fed with carrier free
P32-orthophosphate in concentrated sucrose solution and the extent of

incorporation of the radioactive phosphorus in the eyes measured. In pre-
liminary experiments flies kept in low-intensity, diffuse daylight mani-
fested in their eye substances a rapid rise in phosphorus incorporation
up to 4 hours after a single feeding and then gradually drop (measurement
up to 16 hours). The same curve was obtained for the fraction of acid-

soluble compounds which contains the inorganic phosphate as well. A con--
siderably smaller and slower incorporation occurs in the fractions of

nucleic acids, phosphoproteins, and phosphatides, the latter of which
had not reached a maximum even after 16 hours.

The effect of light and darkness on the turnover rate was determined

during the increase of over-all incorporation. At 1, 2, and 4 hours after

feeding the over-all incorporation in the eyes was found about 40
higher in light than in darkness (p = 0.01). That the rise varied among
the fractions suggests more than a general rise in total metabolism.

Acid-soluble compounds shoved the least increase (,_0 _); nucleic acid

and phosphoprotein fractions were only slightly higher (about 50 _).
Phosphatides, on the other hand, showed an increase of more than 100
over their value in darkness; that is nearly three times the average
incorporation (p . 0.01).

Conclusions: 1) Both the phosphate turnover in the total metabolism

and the consumption of energy-rich phosphate compounds of the faceted eye
increase during illumination, as was to be expected from the increased
carbohydrate consumption. 2) Although their total amount remains constant

the turnover rate of the phosphatides shows a large additional increase.

Precisely this additional increase during illumination strongly indicates
that the phosphatides play a large role in the primary processes of

vision or in the ensuing excitation of the sensory cells.
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CATION REGULATION IN II_4ERSED AQUATIC AND TERRESTRIAL CRABS.

Warren J. Grossj Division of Life Sciences) University of Calif-

ornia) Riverside m California.

Cation regulation in immersed crabs showing different degrees

of terrestrialness was studied with special emphasis on the Mg

ion. In general, highly terrestrial brachyuran crabs maintain

low Mg concentrations in the blood. Thus, the blood Mg concen-

tration of Gecarcinus lateralis, Oc__qde_drata and Pachygrapsus

crassipes a__ss than 30 meq/l when the animals were im-

mersed in normal sea water; the more aquatic Hemigrapsus _-

ensis averaged 47.0 meq/l and the completely aquatic Cancer an-

tenuarius averaged 59.50 meq/l. Anomuran land crabs do not de-

monstrate such strong Mg regulation. The antennary glands of

Ocypode, Pachygrapsus, Hemigrapsus and Cancer are capable of form-

ing urine which is highly concentrated in Mg. Such is not the

case for Gecarcinus. Thus, the antennary glands of this land

crab cannot be responsible for strongMg regulation.

As the concentration of the external medium is increased from

50% to 100% and finally to 150% sea water the value for urine

concentration /blood concentration (U/B) with respect to Na de-

creases with each increased increment in the medium in_,

Pachysrapsus , Hemigrapsus and Cancer. This ratio remains con-

stant in Gecarcinus for the same experimental conditions, sug-

gesting that fundamentally different mechanisms are operating in

the antennary glands of this extreme land crab.

(Supported by grant G-18978 from the National Science Founda-

tion)
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IONIC REGULATION IN THE DEVELOPMENT OF MALES OF A SILKWORM:

HYALOPHORA CECROPIA. Jan W. Michejda and Ralph E. Thiers _ ,

Biological Laboratories, Harvard University, and Biophysics
Research Laboratory, Peter B. Brigham Hospital, Boston, Mass.

The contents of Na, K, Mg, and Ca in the hemocoele

and testicular compartments of H. cecropia were studied,

employing the multichannel flame photometer, (Nature i_

1050, 19_). The cations studied were evenly distributed

between the two compartments in diapausing and in chilled

pupae, at approximate concentrations in mEq/l: Na,l: Mg,30;

Ca,5: except for K which was slightly accumulated in the
testes, 53 mEq/1 compared to 45 mE_l in the hmolymph.

At later stages of development K was concentrated in the
testes to twice the concentration of the blood, and in

diapausing pupae also in the midgut and hindgut. Na con-
centrations were extremely low in all compartments studied,

including the _idgut and hindgut.

Injected Na and K was distributed evenly between blood
and testes during diapause, indicating the absence of

permeability barriers. The injection of Na, K, and sucrose
led to accumulation of K in the testes of developing adults

but not in diapausing pupae. Experiments on animals per-

fused with sucrose suggested that the distribution of ions

throughout the body was the same as in hemolymph.

The osmotic value was the same in blood and testes;

it dropped from 0,60 - 0,70 osm in diapause to 0,30 -

0,40 osm on the 2nd day of development.

• Present address:

Dept. of Biochemistry, Duke University Medical Center.
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THEEXCHANGEOFIONSANDMOLECULESBETWEENTHEBLOODAND
CENTRALNERVOUSSYSTEM- A COMPARATIVESTUDY

By J.E. TREHERNE

A.R.C. Unit of Insect Physiology,

_epartment of Zoolo_7, University of Cambridge.

The nature of the physiological processes involved in

the transfer of substances between the blood and cerebral

tissues has been the subject of some controversy ever

since the original observation by Ehrlich that certain

aniline dyes stained all the tissues of the mammalian

body except those of the central nervous system. In

mammals the direct measurement of transfer processes and

the identification of rate-limiting processes is rendered

extremely difficult by the complicated structure and or-

ganization of the brain. The purpose of this communica-

tion is to summarize some results which have been

obtained with the relatively simple arthropod central

nervous system and to consider them in relation to the

more complex physiological organization of the vertebrate

brain.

h [
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THE INFLUENCE OF SALINITY ON T_ UPTAF_ OF GLYCINE BY EURYHALINE

ANNELIDS. Grover C. Stephens, University of Minnesota,

Minneapol%s, Minnesota, USA.

It has been shov_ that a number of marine invertebrates are

capable of transporting glucose and amino acids inwards across

the body wall. Unpublished data indicate that this capacity is

lacking in fresh water forms. Hence, an investigation of

transport in brackish water species is of interest.
Nereis limnlcola and Nereis Succlnea are brackish water

polyc--_annelids whose chloride regulation, osmotic regulation,

and distribution with respect to salinity have been studied.

N. succinea is found in more saline regions of the brackish

water spectrttm while N. limnicola occurs at lower salinities and

occasionally in fresh water. Both forms survive well at low

chloride concentrations in the laboratory. They also tolerate

extended sojourns in sea water or media of greater salinity.

The animals used in this study were maintained in the
laboratory for at least 36 hours in the dilution of sea water in

which they were to be tested. In the experimental observations,

glycine-2-cl_ was supplied in the external medium for periods of

15 minutes to one hour. At the end of such a period of exposure,

the radioactivity of an 80_ ethanol extract of each worm was

determined. In a number of cases, a distilled water brie of each

worm was prepared after alcohol extraction and its radioactivity

measured. Initial and ter_linal measurements of the radioactivity
of the medium were also made. All determinations were made

using a thln-window Geiger tube.

Both species appear to take up glycine across the body wall.

A double log plot of the rate of uptake against wet weight

indicates that uptake is an exponential function of wei_it with

an exponent value of approximately 0.5. The rate of transport in

N. succinea exceeds that in N. limnicola by a factor of 20 to 30.

In both forms, a dramatic fall in the rate of uptake occurs
as the sea water medium is diluted below concentrations of

200 mM chloride per liter (chlorosity of 7,09 grams per liter or

salinity of approximately 12.72 parts per thousand). At 150

n_ chloride per liter, uptake has declined by 80_ and at 100 mM

has virtually ceased. This range corresponds quite well with the

onset of internal chloride regulation in the two species. Higher

salinities produce a modest increase in the rate of uptake. The

ratio of alcohol soluble and alcohol insoluble radioactivity does

not vary with concentration of the external medium.

Uptake also occurs if the worms are supplied with glycine in

a medium of _00 millimolar galactose or 200 millimolar sodium

chloride. However, the rate of uptake is lower in both
solutions. Since both solutes are so_ewhat toxic at these

concentrations, this decrease in rate of uptake may or may not

reflect specific ion requirements for the process in addition

to the influence of osmotic concentration.
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BIOCH_,_ISTRYOFTHECOELOMICFLUIDOFTHEPOLYCHAETENEPHTY_
ANDCHANGESDURINGSTARVATION._ary E. Clark, De_t. of Zoology,

University of Bristol, Bristol 8, England.

The sand-dwelling errant polychaete, N ephty_ hom_gi, has a

large amount of coelomic fluid and also a closed circulation

containing a relatively small volume of hemoglobin-rich blood.

The coelomic fluid plays a significant role in eversion of the

proboscis, essential for burrowing in sand, and bathes most of

the tissues of the body. In it occur numerous coelomocytes,

which form the major part of the blastema in regenerating worms.
The coelom is also the site of breakdown of muscle fibers from

the body wall during starvation and sexual maturation. Interest

in these phenomena has led to a study of the chemistry of this

_llleu nterleur.

The pH of N D_epj!_y_ coelomic fluid equilibrated with air is

6.50-6.60. It has a buffering capacity of 8.7 meq/l within the

pH range 6.1-7.1. The protein content lies between 0.5 and

I.O g _, part of which is a hemoglobin. The non-protein

nitrogen has a range of 200-250 mg %, of which 50-60 mg % is

due to amino acids. Chromatotraphic separation of the latter

shows measurable amounts of 18 amino acids, with a large pre-

ponderance of glyclne. Cysteic acid appears to be absent in

oxidized samples. Anthrone estimates of the total c_rbohydrste

content give glucose equivalents of 190-270 mg %, all of which

is alcohol-soluble. Comparison of the constituents of Neephtys

coelomic fluid with body fluids of other invertebrates so far

studied indicates that it has higher levels of the co_m_on or-

ganic substances than do most other animals except insects.

N ephty_ can be kept in good condition in the laboratory for

up to a month without food providing sterile conditions are

maintained. During starvation, massive histolysis of body-wall

muscle occurs, many fibers being sloughed into the coelom.

Coelomic fluid from worms starved I0 days shows a decreased NPN

and a 50 % or greater increase in protein level. Total carbo-

hydrate levels drop to around 1CO mg % glucose equivalents, but

less than half of this is alcohol-soluble. The remainder ap-

pears to be a glyeoprctein, possibly derived from specialized

cells lying in the ecelom. It is likely that despite breakdown

of the body wall, starved individuals lack enzyme systems cap-

able of maintaining normal levels of amino acids and of mono-

and oligosaccharides in the coelomic fluid.
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ANEWHY?OT}_ESISOFFLUIDMOVEMENTIN_,M/_A_ID AN!_L.Filimon Ukradyha,

Div. of Cardiology, University of Utah, Salt lake City_ U_h, U.S.A.

The life of various organisms is conditioned by physiological and

biochemical processes in the cells. The great i_portance is the movement of

the fluids which supply nutrients and eliminate the metabolic waste products
from the organism.

Many investigators have studied the movement of fluids in the living

organism, and in this field many studies have been made by Starling. The

theory which he proposed in 1896 has been until now the most widely recogni-

zed in physiology and medicine ( J. Physiol., 19:312,1896 ).

According to Starling's theory, the exchange of fluid between the

tissues and blood is regulated by the _vdrostatic pressure of the blood in

the capillaries and the osmotic pressure of the plasma proteins, to which

the capillary walls are impermeable. He postulated that the hydrostatic pres-

sure of the blood at the end of arterial capillaries is higher than the osmo-

tic pressure of blood proteins; in consequence, the fluid is filtered to the

tissues at the arterial end of the capillaries. At the venous end of the ca-

pillaries the osmotic pressure is higher than hydrostatic pressure, and

fluid is moved back into the blood, i.e. conditions exist for fluid movement

from the arterial end of the capillaries to the venous side.

Investigations of landis ( Am. J. Physiol., 82:217,1927; Physiol. Roy.

14:404,1934 ) and Pappenheimer ( Physiol. Roy., 33:387,1953 ) are the most

important contributions in support of the Starling theory.

This mechanism for the movement of fluid in the organism has been

criticitized by many investigators ( Hill, Bioch. J., 1:55,1906; Lasarus-

Barlow, J. Physiol., 19:418,1895; Drinker and Field, Lymphatics, Lymph

and Tissue Fluid, 1933; Krogh, The Anatomy and Physiology of Capillaries,
1936 and others ).

Applying the method of concentration ratios of various constituents

of serum as well as of protein, hemoglobin and hematoorit in the blood by

dialysis in man and animal data were obtained which showed that such ratios

are the same before and after dialysis. These data led this author to pro-

pose a new hypothesis of fluid movement in the organism:

i. Movement of fluids and many diffusible constituents in the organism is

accomplished only as a result of complicated diffusion processes and not

by filtration and diffusion as is interpreted in physiology and medicine.

The existing hydrostatic pressure serves only for the circulation of blood

through the body.

2. Movement of fluids and various substances in the organism is accomplished

in a steady state by constantly Lmbalanced osmotic pressure of protein

colloids in the blood and protoplasm.

3. Every disturbance of the relative equilibrium of osmotic pressure of the

plasma electrolytes also influences the movement of fluid in the organism.

The osmotic pressure of the plasma electrolytes in blood ( about 7 atm.in

man ) is a great potential force; when its equilibrium is violated, this

tremendous force operates to bring about osmotic homeostasis of the li-

vir_ organism.

h. Constantly unbalanced osmotic pressure of protein colloids and osmotic

pressure of electrolytes are the only available forces which condition

the movement of fluids and nutrients and eliminate the metabolic waste

products from the organism.
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HAIR GROWTH PATTERN IN THE RAT AS INFLUENCED BY DIETS LOW IN

POTASSIUM. E. H. Dolntck I C. A. Cabell I J. D. Robbtns_
R. R. Olt_en_ Animal Husbandry Research Dlylsion_ ARS I

U. S. Department of Aqrlculture_ Beltsvllle I Maryland.

An experiment to study effects of mineral imbalance in
weanling male rats was designed as a 2x2x2 factorial. The

variables, expressed as percent of the synthetic dlet were

two levels of calclum, 1.2 and 0.3; two levels of phosphorus,

1,2 and 0.3! and two levels of potassium, 0.9 and 0.1.

The experiment thus included 8 treatment combinations fed to

9 rats in each group. The feeding period of 14 weeks included

the growing phase of the hair growth cycles of the 1st, 2nd

and 3rd pelages.

Body growth was excellent in all of the four high potassium

groups, averaglng 5 grams per day for the first 6 weeks.

Over the same period the 36 rats in the four low potassium

groups averaged 2.7 grams body weight gain per day. Thls

retarded body growth was expected slnce the 0.1 level of

potassium is below known requirements of the rat.

The normal molts and subsequent waves of hatr growth are
gradual and therefore not perceptible to the naked eye unless
the coat ts sheared or plucked to facilitate the study of hair

regeneration as hairs emerge. Superficial examination of the
groups on the high potassium diet showed no visible signs of
hair regeneration that could be detected macroscoptcally.
However, all of the animals fed the low potassium diets
elicited patterns or waves of hair growth on the head, back

and occasfonally along the upper sides. This has not been
previously demonstrated tn relatton to potassium deficiency.
The pronounced patterns, sy_netrtcsl in arrangement and
visible macro$coptcally, directed attention to the involvement
of potassium in the sheddlng and regeneration of the hatr.

Histological findings wtll be discussed with regard to this
hair growth pattern.
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EPEECT OF VARIOUS SUBSTANCES ON RED CELL PERMEABILITY. F.R.

Hunter 2 Dept. of Biology_ U. of the Andes_ Bogota_ Colombia

Using a densimeter technique, the effect of mercury, tannic

acid and triton X-IO0 on the permeability of erythrocytes to

various non-electrolytes has been studied. These experiments were

designed to give information concerning the relationship between
the molecular architecture of the cell membrane and the movement

of substances across it. The effect of these inhibitors alone and

in various combinations has been studied using erythrocytes of

different species of animals and several non-electrolytes. By

appropriate selection of penetrating substances sad erythrocytes_
different effects of the inhibitors have been obtained. These

can best be explained by assuming that the movement of some sub-

stances across the membranes of certain erythrocytes depends on
some type of active process while in other cases the mechanism is

simple diffusion. In some cases, the potentiating effect of

mercury plus triton can best be understood by assuming that these
two substances act at different sites in the cell membrane. On

the other hand, the competitive effect of triton and tannic acid

is consistent with the hypothesis that these two substances act
at similar sites in the membrane.
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CHANGES IN THE PLAS_L_ LIPIDS IN THE BLACK-TAILED DEER THROUGHO[_

A YEAR. Sheila F. Stewart, Department of Zoology, UniversitF of

British Columbia, Vancouver, Canada_ H.A. Nordaa, A.J. Wood t

Central Animal Depot, University of Bribish Columbia, Vancouver t

Canada t and I. McT, Cowan w Department of Zoolo_y t University of

British Columbia t Vancouver, Canada.

A yearly growth cycle in male and female deer has been

observed in a number of species of deer in the U.B.C. colony.

Six animals (3 males and 3 females) of _,e species Odocoileus

hemionus columbianus (V.I. genotype) were observed for a period

of twelve months, Their weight increased from late spring (March-

May) until the month of October then a marked decrease in both

weight and feed intake occurred,

The weight loss continued until December or March, Sometimes

this loss was half or more of the weight previously gained. I% was

assumed that the fat was the principal component being laid down and

mobilized, and that a change in plasma lipids would reflect this,

Consequently_ at two monthly intervals the animals were bled;

total plasma lipid values were determined as well as total plasma

cholesterols and a rough estimate of non-cholesterol "fat" was

obtained from their difference, All values are expressed as gm./unit

of body wt.

During the early period of weight increase both sexes showed an

increased feed intake per unit of body weight and no changes in

plasma lipids. In the latter part of this period_ toward the point

of maximum gain, there was a decreased feed intake per unit of body

weight with a concommitant rise in plasma "fat" and little or no

change in an already low plasma cholesterol level.

At the point of maximum gain both sexes showed a significant

rise in plasma cholesterol, this was more marked in the males, In

the males, the feed intake was decreased per unit of body weight with

a concommitant fall in plasma "fat", The females showed increased

feed intake per unit of body weight and a rise in plasma fat,

A period of weight loss ensues in both sexes; the males losing

more weight at a greater rate. The loss is accompanied (male and

female) by a decreased feed intake regardless of adequate food

supplies, In the female_ the plasma "fat" levels rise and then fall

when the greatest weight loss ensues, The males showed a reduced

plasma level throughout this period.*

When weight loss ceases the feed intake increases but no

significant changes occur in the lipid levels.

It would appear that the plasma "fat" augments the caloric

requirements of the animal during "compulsary" cessation of feed

intake at the expense of the body fat depots,

* The period of high plasma fat levels in the males was believed

missed during the two month interval,
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INFLUENCE OF THE ACTIVE REACTION OF WATER-pH ON FISHES° Theo

dor Welykochatko, Dept, Zoology-S.B.P.C. - POBOX _70-S°Paul_

I) The active reaction of water-pH is very important and p_

haps the chiefest factor of the medium of fishes! chlorides,

sulphates, nitra_es, carbonates etce9 that were used for ne_
tralization, have had no influence on fishes. The aeration

neutralized and created the best medium for fishes in aqua-

riums. 2)The optimum conditions of the medium, for the llfe

of stenioh and eurion fishes, are between pH 7.2-7.6! the v_
tal conditions for fishes, that may be considered as normal

are encountered within the limits of pH6.O-8.0! above and be

low of these limits there appear the signs of depression. A_
the pH values between 6.0-5.0 and 8.0-9.0 the fishes survive

with greater or lesser signs of depression, and at the values

between 5.0-4.0 and 9.0-10.O with marked signs of depression

the fishes llve during some hours or days, with hyperemied

and later necrotic branchiaaiand soon die. The medium with

pH 4.0-3.0 and IO.O-ii.O is mortal for fishes, where they die

during 8-22 minutes, and at the pH 3.0-0.0 and 11.O-14.0 the

fishes suddenly die at any circumstlnces, with marked signs
of paralysis of the respiratory center and heart. The death

of fishes by acid or alkaline reactions of water, proceeds

with almost of the same signs what means the similarity of

influence and action of hydroxyd and hydrogen ions. 3) The

typical death proceed at the pH 4.0-3.0 and i0.0-ii.O by such

phases, a) the fishes swim normally b) after 3.5 minutes the_

stop and stand immobile c) they frequently go to bottom,then

rlse to the surface and snatch air - first signs of asphyxia
d) they throw themselves by darts to all sides and beat at the

glass walls e) abnormal body position, head up and down,swim

sideways and belly upwards f) little convulsive contractions

of the whole body g) the respiration rhythm alters, increases

or diminishes, the mouth opens too much sometimes h) skin

and branchiae anemic, but the latter soon become hyperemic

and at the margins of them are seen the signs of necrosis i)

the convulsive contractions of the body darts and Jumps be-

come more frequent k) expressive signs of agony 1) the fishes

lie sideways at the bottom, frequently with opened mouth.

Sometimes the sequence of referred symptoms changes due to

the healthy conditions, nutritive state and size of the sea L
shed fishes. By reactions, far from neutral (pH 7.0) these

phases diminish and near the neutral-prolong. 4) The conclu-
sion of these experiments are conflrmedt a) by s_ruc_ure of

the nervous system and innervation of the sensitive organs of
fishes b) by biochemical data, native proteins and body hu-
mors, amphoterous electrolytes, that are only stable within

th_ limits of pH 3.0-10.0 above and below of which they den !

ture, acquire hydrophobous properties, what leads to the iso_
ation of the organism from the medium, and diminution of fer-

ment activity, disturbance of the main physiological fun_
tions of the organism and sudden death of fishes.

THE END
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TIi_LE:_ASUkE_,%NqIN 'I_ P}{0TOPERIODICCOhq[IOLOFDIAPAUSEIN
ANINSEC]. Perry L. Adkisaon, Dept. of Entomolo{v. A & 21

Colle_e O_ Texas, College Station, Texas.

%he diapause of the pink bollworm, Pectinophora

gaunders is under photoperiodic control. Diapa_se is induced by

daylengths of 13 hours or less and prevented by daylengths of

13.25 hours or greater. During the dark or scotophase the

insect exhibits a bimodial rhythmical sensitivity to short

periods of light. Under typical daylength situations, there

are two periods of maximum sensitivity to light, one of which
occurs 14 to 16 hours after subjective dawn and the other i0

hours after subjective dark. These two sensitivity periods

serve to synchronize time measurement by the population and

apparently are entrained by the light-dark transitions of dawn

and dusk. If the insect "sees" light during these sensitivity

periods diapause is prevented, if it does not, diapause is
induced.
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VERNALISATION-EFFECTWITHAN_,_LS.Dietrich Tescnner. Zoologi-

cal Institute I Technical University, Braunscaweig, Germany.

In experiments to the biology oi the ground water mite _I_o l
halacarus weberi auadriporus (Walter)(Limnohalacaridae) I ob-
_e_v_d--a_ Tm_o_t_n_ Tm_en-_e ox low temperature upon the be-
ginning of the oviposition. _tes, which are kept in +4 ° to +5 °C
for 6 weeks, start egg laying remarkable sooner than those of
equal age but without chilling period. There were to find no
eggs in these control samples, when the rising generation in
the cultures with cold treatment had already developed past the

larva to the chrysalis. Obviously the oviposition of these mites
is released by a "cold stimulus", Similar results are published
about "Imaginal Diapause" of several insects. So in diflerent
groups of animals is established an effect ol cold on the phy-
siology of development in grown females. As yet a success of a
cold stimulus has been found for juvenile stages only: It breaks
the diapause of many insects.

In other words: Now are known in the animal kingdom instan-
ces, in which a cold stimulus in grown organisms starts tne ac-
tivity of gonads or in juvenile stages finishes a la_ent s_ag-
nation period. In the whole area o_ biology we zind such cases
again in the _ield of botany. Phenomenons o_ this Kina are
called vernalisation in the last 30 years. We can compare the
start of gonad activity wit_ the induction of ripeness-to-_lower;
corresponaing is the case with _he diapause of arthropods and
the stagnation period of buds or of whole plants.

The diapause is a specifical physiological condition. We can
not call so each stadium in which the development is stopped.
In all cases mentioned above is acting a similar mechanism: ac-
tivity of hormones. The cola stlmulus or other environmental
factors activate a certain hormone in the brains ox animals or

in the vegetation cones oI plants. This hormone activates other
hormones and so starts a series of reactions.

In new botanical literature is suggested to use _he _erm ver-
nalisation only _ust _or the cold induction of ripeness-to-
flower and not in the original wider sense. This means in the
zoological parallel _hat not all manilestations ol the aiapause
can be included. The induction of oviposition o_ mites, however,
still belongs to the effects of vernalisation as well as the
already published facts o_ the so-called imaginal aiapause. The
original conception of diapause means the juvenile stages with
latent stagnation o_ development. According to the usage oz _ne
term diapause nowadays the vernalisation is a special case of i_.

Deliberately I did not coin a new expression ior the effect
of chilling with the mites, furthermore I perceive the use of
the term imaginal aiapause as causea by verbal difficulties. Be-
cause of far-reaching parallels to the 0otanical pnenomenons I
propose _o use _ae well-known conception of vernalisation. The
keynote of the XVI International Congress of Zoology asks for
"REUNION OF ZOOLOGY FRO_ ITS SEPARATE SPECIAIYIES,. In t_e pro-
blem discussed here is a possibility _o recognize common inter-
ests not only within zoology but o_ the entire biology, that is
zoology and botany, and to utilize those for reunion.
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IDENTIFICATION OF ACTIVE BRAIN REGIONS INVOLVED IN THE PROCESSES

OF HIBERNATION. Felix Strumwasser, Jerrell L. Smith_ James J.

Gilliam and Floyd R. SchlechteD_ of Neurophysi___olo_!p__Walte_____r

Reed Arm_ Institute of Research, Washington, D. C.

In many respects, hibernation is an ideal t_e of phenomenon

to study in order to gain insight into the mechanisms by which the

central-nervous-system elaborates a long-term change in behavioral

state. The large drop in body temperature and resultant reduced

activity of all body cells probably represents the most dramatic

change in reversible physiological state among all of the higher

animals. It has now been established in three species of Citellus

that the processes of hibernation are gated by an endogenous cycle

of activity presumably built into certain individual neurons; the

onset of this cellular activity is approximately of one year

period (Stru_asser et al., Proc. [in__9_n.Aead. Sci., 1963).

This paper describes the techniques which have been success-

fully used to record brain-temperature, heart-rate and the EEG

over continuous periods of time, as long as one year. It has

allowed a study of mono- and poly-synaptic transmission during

entrance into hibernation. The axons of the tufted cells of each

olfactory bulb synapse with granule cells in the contralateral

olfactory bulb. When tufted cells are electrically stimulated in

one olfactory bulb, an evoked potential in the contralateral bulb

due to this mono-synaptic path can be studied. During entrance

into hibernation, the electrical threshold of initiating a minimum

evoked response does not increase more than 30% although brain

temperature drops almost 30°C. The threshold is virtually inde-

pendent of temperature, having a QI0 of I.I over this large temp-

erature range. This finding is evidence that both the electrical

excitability of the conduction process and chemical excitability

of the transmission process are compensated for temperature.

The area under the EEG has been computed by on-line electronic

integration during entrance into and arousal from hibernation. An

intensive analysis has been performed of the olfactory bulbs (OB)

and (stereotactically-determined) amygdala (AMYG) in C. beecheyi.

When the EEG integral is studied as a function of entrance and

arousal temperature, a particular shape of the relationship exists

which is highly specific for each of these two brain regions. This

relationship is remarkably constant over many separate hiber-

nations. The OB integral�temperature relationship appears as a

long and narrow ellipse and indicates a positive activity-

temperature coefficient. The AMYG integral�temperature relation-

ship is triangular in shape with the base representing entrance

into and the sides of the triangle representing arousal from

hibernation. Reasons are developed for considering the EEG

integral/temperature plot as an indicator of active and passive

brain regions during the processes of hibernation. The integra-

tion technique has allowed discovery of an infra-dian rhythm of

discharge normally progressing in the amygdala during the alert

and the hibernating state. It is clear in C. beecheyi, arousal

from hibernation occurs in synchrony with one of the infra-dian

bursts emanating from the (stereotactically-determined) amygdala.
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THECRITICAL BODY TEM2ERATURE FOR L_ING IN HYPOTHERMIC RATS.

J. A. Panuska and V. P. Popovlc_ Department of PhysioloKy, _nory

University School of Medicine, Atlanta 22_ Georgia.

Hypothermic rats at a body temperature of 29°-30oc are capable

of learning to use a lever-activated heat reinforcement apparatus

within 48 minutes (Panuska and Popovic, Fed. Proc., 22, 1963). The

high percentage (867°) of rats which learned in those experiments

suggested that learning might be achieved at even lower body

temperatures. In order to test this hypothesis, inexperienced

shaved adult white rats in deeper hypothermia were exposed to a

similar high motivational situation with the possibility of learn-

ing how to heat themselves externally and regain euthermia. This

was achieved by coolin_ the rats to a colonic temperature of 18.5oc,

rewarmlng them to 22.0uC or 24.0°C, and then placing them in a heat

reinforcement chamber at a constant 2.0°C environmental temperature.

The only object protruding in this chamber was a sensitive lever

which when pressed actuated an overhead 250W infrared heating lamp

for two seconds. Frequent pressing of this lever would effect re-

warming; accidental pressings did not occur frequently enough to

produce an increase in body temperature.

In this situation the body temperatures of the rats rose slight-

ly and then leveled. Three hours was the longest duration of any

experiment. Activity and body temperature were constantly record-

ed, and performance was checked visually. In rats which learned

to use the heat reinforcement apparatus, performance began with a

dramatic change from an average of one accidental reinforcement

per minute to 6.1 reinforcements per minute.

Six experimental groups of five rats each were used. In the

first group the body temperatures of the rats remained at 28o-29°C

until performance began. These rats started to use heat rein-

forcement steadily after an average time lapse of 41 minutes.

With the lowering of body temperature in other groups, the time

necessary to show performance increased to 80 minutes (27°-28oc

group), 98 minutes (26°-27°C group; one rat failed to perform),

and 113 minutes (25°-26oc; one rat failed to perform). The rats

in the last two groups (24o-25oc and 23°-24°C) did not manifest

learning. All rats which learned how to obtain external heat warm-

ed themselves rapidly to euthermia and continued to use the lever

as long as they remained in the experimental situation. Control

rats, denied the use of the external heat source, died in deep

hypothermia.

It is concluded that inexperienced rats are able to learn a

simple technique necessary for survival and use it successfully

even when their body temperature is at a low level Qf 25o-26°C.

This is only 3o-5°C higher than the body temperature at which loco-

motion ceases. While rats at a body temperature of 28°-29°C learn-

ed and began to use the heat reinforcement apparatus after an aver-

age of 41 minutes, performance took place after longer periods in

deeper hypothermia. Rats at a body temperature below 25oc failed

to perform during the three-hour experimental period.
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BODY TEMPERATURE REGULATION IN THREE SPECIES OF AUSTRALIAN

FLYING FOXES. Philip Leitner, George A. Bartholomew, and John

E. Nelson, Biology Dept., St. Mary's Colleg.e of California,

St. Mary's College, California, Dept. of Zoology, Universit X of

California, Los Angeles, and Dept. of Zoology, University of
Queensland, Brisbane, Australia.

Measurements were made of body temperature and oxygen con-

sumption in three species of Australian Megachiroptera (Ma_malia:

Chiroptera). The species studied included two of the larger

flying foxes, Pteropus poliocephalue (550 to II00 grams) and
Pteropus scapulatus _30 to 550 grams), and one of the smallest,

S_nycteris australis (15 to 20 grams).

All three species maintaim body temperatures within the normal
mammalian range in ambient temperatures as low as 5°C. Neither

species of Pteropus undergoes daily or seasonal periods of torpor

and there is no positive evidence that S. australia can become

torpid. By wrapping the wings around the body, flying foxes can

trap a relatively warm layer of air between wings and body. This

behavior contributes importantly to insulation, since the tempera-

ture of this layer of air may be more tham 10°C. above ambient

temperature at 5°C. The two species of Pteropus respond to am-

bient temperatures of 40°C. or more with open-mouth panting and

fanning of the partially flexed wings, then with salivation and

licking, often covering wings and chest with saliva.
Basal metabolic rates of all three species approximate the

theoretical values appropriate for mammals of their size. In

both species of Pteropus the upper critical temperature for
oxygen consumption is about 35°C. The thermal neutral zone ex-
tends to 24°C. in Pt. scapulatus and to either 19°C. (wings at

sides of body) or _°C. (wings enclosing body) in Pt. polio-

cephalus. S. australis has no thermal neutral zone but rather a

thermal neutral point at about 33°C. The action of the wings in

controlling insulation is shown particularly well by Pt. polio-

cephalus. By enclosing the body with its wings this species can
reduce its lower critical temperature by 4°C. and decrease con-

siderably its thermal conductance in low ambient temperatures.

In Pt. scapulatus the curve of oxygen consumption against ambient

temperature extrapolates to the usual range of body temperature

for the species, indicating that thermal conductance is constant
below the thermal neutral zone. In the two other species thermal

conductance continues to change below the lower critical tempera-

ture. S. australls, with a point rather than a zone of thermal

neutrality, has a thermal conductance which changes over the en-

tire range of ambient temperatures in which body temperature can
be controlled. The factors affecting thermal conductance in Pt.

poliocephalue are so complex and variable that we cannot fit our

data to a biological expression of Newton's Law of Cooling.

(Supported by Grant C-14972 from the N.S.F.)
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ASPECTS OF THE POSTNATAL DEVELOPMENT OF THERMOREGULATION IN

SMALL MAMMALS. Karl La_erspetz I Dept. of Zoology r University

of Turku! Turkup Finland.

Through the work of Adolph, Gelineo, Hahn, and others the

postnatal development of the homoiothermy in the rat has been

well documented. The experiments to be reported here deal with

the postnatal development of the thermoregulatory mechanisms

£n the laboratory mouse, in the golden hamster, and in the

arctic lemming (Lemmus lemmus). The comparative data on the

latter two species is based on the unpublished results of the

experiments performed in this laboratory by Mr. Raimo Hissa,

M. Sc.

By measuring the differences between the stabilized body

temperature and the external temperature in animals at different

age levels and ambient temperatures the time-courses of the

development of homoiothermy in the different species can be

compared. Four periods can be distinguished in the development

of the _hermQregulation in mice: (I) the development of the

first, behavioural thermoregulatory reactions (0 to 2 days),

(2) the period of only behavioural thermoregulatory reactions

(orthokinesis) (2 to 7 days), (3) the period of the development

of homoiothermy at intermediate temperatures (7 to 13 days),

and (4) the period of the development of homoiothermy at lower

temperatures, i.e., of the cold shivering (13 to 19 days).

The establishment of the adult type of electric activity in the

brain coincides with the last period.

I
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ELECTROE _ICROSCOPE STUDIES OF TIIE TEI IPERATURE

EFFECTS ON TIIE FROG SKIE. Shi6eo Tahenaka, Dept.

of Physiology, Gifu ]_iedical_Schogl ,, Gifu, Japan.

Temperature effects on the frog skin were studi-

ed with the electron microscope and two kinds of

thcrmo-adaptation were ascertained. Ringer solution

was applied to the inner and outer surfaces of the

excised abdominal skin of Rana nigromaculata, the

ski_ temperature being changed between 9°C and 22°C.

The following results were obtaineds 1),The inter-

cellular space between the epithelial basal cells

is larjer at 22°C ( e.j. about 1.7 - 2.7_) than at

9°C ( e.j. about 1.2 - 1.3_), though in the super-

ficial epithelial cell layer the intercellular

space does not change so markedly. This change may

correspond to two different temperature coefficients

of the resting potentials of the fro_ skin. 2) By

electron microscopy, between the basement membrane

and the principal colla_enous fiber layer, white

piLment cells are found in the matrix, which con-

tains fibroblasts and colla_enous fibrils. The

dejree of mutual contact of the white pigment cells

chan_es by temperature. At 9°C the matrix layer is

rather thin and its inner surface is smooth, while

at 22°C the inner surface is not smooth and the

intercellular space between white pigment cells

becomes larjer, their contact surfaces being curved

more irregularly. By light microscopy it was very

difficult to detect the white pigment cells in this

re_ion of the frog skin. •
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SOME PHYSIOLOGICAL STUDIES ON THYROXINE-RESEIIP£NE TBdATED

WHITE MICE. Lester C. Shell and Denzil J. Hawee-DaVls.

Dept. of BioloKy, University of DubuQue, DubuQue, Iowa, U.5._.

Thyroxine, reserpine, _nd a combination of the two drugs

in definite sequence were given to white mice over an

experimental period. Growth rate, litter size, and muscle

weakness in the hind legs of the animals were studied.

Data collected, Indlc_ted th_ a sequence of thyroxine for

two days and reserpine for one d_, with the sequence repeated

over the experimental period proved to have greatest effect

on grwwth rate. This growth rnte Is compared with that

obtained when thyroxine alone, reserpine alone, and a combina-

tion of reserpine for two d_ys _nd thyroxine for one day wag

given.

Another series of experiments wag c_rried out using the
same drugs and combln_tions as before but this time consider-

ing the effect on litter size. The sequence of thyroxine for

two days and reserpine for one day, _Ith sequence repe_ted

Increased litter size most of all. When thyroxine was given

alone it either prevented pr_gnnncy, caused loss of females

that did become pregnant or resulted in stillborn offsprings.

Prolonged reserpine treatment r_sultcd in a very small

incren_e in litter size, _e did the sequence of reserpine

_or two d_ye _nd thyroxine for one day with sequence repeated.

Prolonged treatment with thyruxine alone or in the sequence

of thyroxim_ two days and reserpine one day produced no

unusual leg; muscle weakness. The sequence of reserpine for

two _ys _nd thyroxine for one doy gave slight ihdicatione

of leg muscle weakness. Reserpine given alone over a

prolonged period resulted in marked leg muscle weakness.

Ohrom_tographlc an_lysls for free and bound amino acids in

the leg muscles of the mice were m_de for control mice,

reserpine treated mice, thyroxine treated mice _nd combina-

tions of the two drugs. Two _mlno nclde did not appear in

the analysis of leg muscle of mice given reserpine o_r

a lung period of time.
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PRELIMINARYANALYSISOFSHIVERINGRESPONSESIN WILDBIRDS.
George C. West, Laboratory of Zoophysiology, Institute of

Arctic Biology, College_ Alaska, U.S.A.

Thermogenesis in response to cold is effected chiefly by

increased physical activity such as exercise, increased muscle

tone and shivering. Non-shivering thermogenesis has not been

described for birds. During the daylight hours, birds in the

cold produce body heat by exercising, but at times of inac-

tivity, especially during the long winter nights in Arctic and

North Temperate regions, shivering becomes the most important

mechanism for producing heat.

Shivering was determined by i. the average peak to peak^

voltages read from a myogram, and 2. the mean power (volts z)

of shivering activity over a period of 3 minutes. Four species

of wild North Temperate birds were used to measure shivering

responses at different environmental temperatures. In all

cases, shivering increased linearly with decreasing temperature.

Evening Grosbeaks, Hesperiphona vespertina, were acclimated to

a series of temperatures from -15 ° to +18oc and to natural out-

door winter and summer temperatures. Shivering was measured

and it was determined that thermal acclimation did not have any

effect on the Grosbeakd shivering responses to a series of test

temperatures.

Since shivering requires energy, shivering and metabolic rate

as determined by oxygen consumption were measured simultaneously.

In all species, a direct correlation between shivering and

metabolism was obtained. However, the slopes are widely di-

vergent, due to the different sizes of birds used. When

metabolism is expressed per gram body weight, the slopes

converge.

(This research was done while the author held a post doctoral

fellowship at the National Research Council of Canada.)
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TEMPERATUREREGULATIONIN THEGOLDENHAMSTER(MESOCRICETUS

AURATUS) ACCLIMATED TO THERMO-NEUTRAL AND COLD ENVIRONMENTS.

Hermann Pohl and J. Sanford Hart, Division of Applied Biology,

National Research Council_ 0ttawa_ Ontario_ Canada.

Oxygen consumption, measured in an open circuit system,

heart rate and electrical activity of the muscles (shivering),

detected with fine copper wires attached to the skin of the

back, and body temperatures from the cardiac and subcutaneous

areas, were determined at temperatures from 30°C to -30°C in
unanaesthetized golden hamsters acclimated to 30°C and 6-9°C.

Over the range from 30°C to -15°C, warm- and cold-acclimated

hamsters did not differ significantly with respect to oxygen

consumption or body core temperature at any given temperature.

At -30°C, oxygen consumption of cold-accllmated hamsters was

approximately 5 times that at 30°C (1.5 ml/g/hr) and exceeded

that of warm-acclimated hamsters, which became hypothermic at
-25°C. In spite of a threefold increase in metabolic rate, heart

frequency and shivering did not rise in cold-acclimated animals

between 30°C and 0°C. Below 0°C, shivering remained signifi-

cantly (P < .001) less than that in warm-acclimated hamsters. At

temperatures from 30°C to -15°C, thoracic subcutaneous tempera-

tures remained higher in warm-acclimated hamsters, which main-

tained smaller temperature differences between central body

and subcutaneous tissues than cold-acclimated hamsters (P < .05).

In further experiments on cold-acclimated hamsters, chroni-

cally implanted thermocouples indicated that temperatures near

the heart remained about 1-2°C higher than those near the liver

in animals exposed to cold. Increased heat production (without

shivering) was associated with elevated temperatures near heart

and liver. After replacing the animals into a thermo-neutral

environment there was a sudden rise in subcutaneous temperature

(about 3°C) and a temporary rise in temperatures of the body

cavity (liver area) above that near the heart.

It is concluded that heat production without shivering Is an

important element in the temperature regulation of the golden
hamster, which is able both to hibernate and to acclimate to

cold. It is also apparent that important sources of heat pro-

duction occur in the body core, especially in the cardiac area.
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_,iETABOLISI_iaNDSHIVERINGIN EVENINGGROSBEAKS(HESPERIPHONA
VESfERTINA)DURINGACCLIYATIONTOCOLDIN THELABORATORY.
J. S_nfordHart andHermannPohl,Division of AP_ed Biology,_tTo-£_£Te_,eY_c_Cou_-{l-[oT-t,_, _n_arTo,-C-anada.

_ietabolicacclimatizationto winter in eveninggrosbeaksand
other small birds is characterizedby increasedsurvival time in
extremecold andenhancedability to m_intainhiFhrgtes of heat
production(Hart, Physiol. Zool. 35:22_,1962). In a laboratory
acclimationstudy8 grosbeakswerekept _t 30°Cfor 12weeks
during the winter, and8 werekept _t 0°Cfor 5 weeks and at

-10°C for _ weeks during the summ_er. After acclimstion, the

oxygen consumption measured with an open circuit system and the

electrical activity of the pectoral muscles detected with fine

copper wire,s, were determined at a series of temperstures from

30°C to -30°C on the same day.

Cold acclimation w_s associated with an increased body weight

and an increased oxygen consumption per bird at any given tem-

perature, but the oxygen consumption per gra_ w_s the same in all

acclimation groups. Acclimation to cold recruited in an inten-

sification of shivering when related either to exposure tempera-

ture or metabolic r_te. It is concluded that nonshivering

ther_ogenesi_, observed in r_ts and other m_mmals, does not play

an important role in the_e birds during acclimation to cold.
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EFFECT OF TEMPERANCE ON EC_ PRODUCTION IN NEODIPRION

SERTIFER (GEOFF.) (HY_ENOPTFRA: DIPRIONID_E)

I. M. Campbell and C. R. Sullivan

Forest Insect Laboratory_ Cmnada Department of

F'O_-_ S-_. Marie_ntario_ Ca_a--_a-.

Preliminary experiments on the inflt_ence of temperature on

growth snd reproduction in Neodiprion sertifer (Geoff.) show

that temperature can have a profound effect on egg production.

Whereas females held at 20°C, during the cocoon stage, complete-

ly utilJ zed their abdominal fat body content in the production

of eggs and produced 'full-sized eggs, females held at lO°C

over the same stage of development utilized only 80-8% per cent

of their food reserves, had a slJ _htly reduced fecundity and

a 1% per cent reduction in eg_ weight. Females held at 30°C

underwent little development. However, females transferred

from 30°C to 20 or lO°C developed into apparently normal a_ults

except that their egg production was reduced: those moved from

30 to 20°C produced apnroximately 60 per cent of their potential

egg comolement and egg size was but slightly reduced, whereas

those transferred to 10°C produced only about 1% per cent of

potential egF. complement and the eg_s were considerably smaller.

Indeed, under the latter temperature regime some females failed

to produce any eggs, the ovaries remained juvenile and the fat
bodies intact.
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WINTERREPRODUCTIONIN THEALFALFAWEEVIL.Averett S. Tombes,

Department of Entomology and Zoology, Clemson College, Clemson,
South Carolina.

The occurrence of true winter hibernation in the alfalfa

weevil in South Carolina has been recently questioned because

of observed winter reproductive activity. During adult hiber-

nation in arthropods the reduction of reproductive activity

and often the atrophy of the reproductive organs are common

occurrences. Therefore, the objectives of this study have been

to observe changes during the winter months in the reproductive

organ structure and the rate of egg deposition.

Following a period of summer estivation, extending from

mid-July to late September or early October, the adult weevil

begins feeding after which the reproductive organ development

is initiated. Ovipositioning first occurs within thirty days

and continues at a rather uniform rate throughout the winter

months.

The internal reproductive organs of both the male and female

were studied in detail, both as to size and weight. The female

emerged from estivation with non-developed ovaries and oviducts.

As development progressed the oviducts doubled and often tripled

in length, became convoluted and showed signs of segmentation

proximal to the ovaries. The developing ova, one from each

segment, enlarged and passed down the oviducts with the accum-

ulation of four to fifteen fully developed eggs in the uterus.

This was followed by ovipositioning. Throughout the winter

months and into the spring this sequence of development occurred

continuously. The only structural alteration noticed was the

gradual reduction in ovary length. The _mle organs experienced

little change during the winter months in either size or weight.

It is thus concluded that the alfalfa weevil does not truly

hibernate during the winter in this area of the United States

although its field activity is noticeably decreased. Repro-

ductive activity continues in both male and female with no

atrophy of tissue, no unusual increase of fat and no sharp

decline of egg deposition.
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STANDARDIZATION OF THE I[ET!IODS OF :_]_SUT._Ii[G THS REL_TION

BET?;E_ CHEMICAL STrUCTUrE Ai[D BIOLOGICAL ACTIVITY. Abd E1

Khalek Hamed E1 Sebae, Dept. of Entomology, University of

California m Riverside I California, U.S.A.

During all the pharmacological, toxicological, physiological,

or biochemical studies there are always attempts to correlate a

certain type of chemical structure _rith a certain phase of

biological activity; _{hether it is a type of toxic or non-toxlc

chznge.

All these variables and relations must be expressed quantit-

atively, so as it c_n be comparzble an l help in deducing final

conclusions. These quantitative measurements must be standar-

dized so as to be generztlized as comparable values.

Between these qu:_ntitative measurements no_r in large scale

use are the LD50 and LO50 values, _hioh correspond to the amount

of toxicant in grams, for every organism or unit weight of it,

that is responsible of 50% kill, or the concentration of the

toxicant which is responsible of 50% kill respectively under

certain specified experimental conditions.

The LD50 a_ld LC50 values as they are no_7 used, neglect the

factor of the variation in the molecular _;eizhts of the different

chemical compo_1&s tested. As the _ctual unit at the biological

site of action is the molecule itself, therefore it is reasonable

that the molecular weight shoul_ be consilered in determining the

relative biological potency. This correction is already aonlled

in the enzymatic toxicity tests _¢here the inhibition ( I 50 _) is

calculated in terms of molar oonee_%tration. Thus it is suggested

to generalize the use of molar LD50 and LC50 values.

It is quite clear in the text that recalculation of these

values according to the suggested molar system, will affeeot the

already _o_,n% picture of the relative efficiency of insecticides,

aearlcides, rodenticides, molluscicldes, trypanosomleldes,

plasmodicides, and general antl-protozoal chemicals. Also the

relative efficiency of the attractants or repellents, or any

such compared activity neglecting the molar ratio, might be

affected if revised on the molar basis.

We can Just pick one example sho_Ting the _ide difference in

molecular wights in some particular cases, e.g. the comparison

between hydrogen cyanide ( molecular weight 27 ), and another

nltrile used also as a f_nigant which is trlohloroacetonitrile

( molecular _eight I44.5 ).

Finally, it is clear that applying the molar correction

is vital for obtaining more standardized, comparable and

accurate efficiency values, especially when the biological

activity measured, is attributed to the chemical structure.
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A STUDY .OF THE MECHANISMzOF ACTIVATION OF THE PROTHOR-ACIC
GLANDS. 1 Herbert Oberlander and Howard A. Schneiderman, Develop-

mental Biology Center, Western Reserve University, Cleveland 6, Ohio.

It has long been known that the brain of insects activates the prothor-

acic glands. What is activation in biochemical terms? To answer this

question an autoradiographic study of nucleic acid synthesis and protein

synthesis in inactive and activated prothoracic glands was undertaken.

Larvae and diapausing pupae of a number of Saturniid moths were

studied, particularly Antheraea _ and Samia cynthia. Prothor-

acic glands were activated in various ways; e.g. by the animals' own brain,

by injection of hormone extracts, etc. Activation was measured in terms
of the amount of incorporation of tritiated uridine into RNA, of tritiated

thymidine into DNA, and of labeled amino acids into protein. Grain counts

were made of autoradiographs of sections of whole glands.

Within twelve hours after exposure to brain hormone the prothoracic

glands were engaged in active nuclear RNA synthesis, and both nuclear

and cytoplasmic regions were heavily labeled. As the secretory cycle

progressed the glands grew markedly in size and both amount and concen-

tration of labeled RNA increased. Ultimately, RNA synthesis diminished

in the enlarged gland cells. There seemed to be little DNA synthesis in

response to brain hormone. The course of protein synthesis in the acti-

vated glands is now being investigated by a variety of techniques.

I. Supported by grants from NIH and NSF.

2. Predoctoral Fellow of the National Science Foundation.
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THE ORIGIN OF THE NERVOUS SYSTEM. L. M. Passano, Dept. of Biglo_y,

Yale University, New Haven, Connecticut, U.S.A.

A neurophysiological study of the nerve-nets of scyphozoans andS,

together with initial recordings from two species of planarian flatworl'ns, has

suggested an alternative to the generally accepted theory of the origin of the

nervous system first proposed by G.H.Parker (The Elementary Nervous Sys-

tem, Philadelphia, 1919).

It is postulated that primitive protoneurons showed endogenous non-propa-

gated depolarizations which served to synchronize local effector activity in

the colony. When decremental conduction evolved, interconnected neurons

coordinated regional activity (analagous to the tentacle twitching of hydroids).

Further interconnections eventually led to a nerve-net with many potential

pacemakers capable of integrating activity patterns Over the entire organism.

This might have marked the individuation of the colony and thus the emergence
of the eumetazoa.

Subsequently a hierarchy of pacemakers evolved, with some serving to ini-

tiate and coordinate long sequences of complex behavior without direct control

of effectors. Rather, they controlled specialized subordinate pacemaker loci.

One way in which such indirect control could have been effected would be by a

frequency modulation system such as seems to operate between the "rhythmic

potential" system and the contraction burst pacemaker in H___dra (Passano and

McCullough, 1962).

The emergence of a few discrete, morphologically and physiologically spec-

ialized control centers with pacemaker properties coincided with the develop-

ment of specialized sensory receptors near these loci. An analagous situation

occurs at present with the marginal ganglia and their associated rhopalia in

scyphozoans. The development of specialized nerve-nets (such as the giant

fiber nerve-net of the scyphozoan subumbrella, or the through-conduction

tracts of actinian mesenteries) with non-decremental conduction, polarized

synapses and faster conduction, marked the appearance of specific nerve

pathways with function determined by terminal connections. Consolidation of

control centers and longitudinal nerve cords led through stages of cephaliza-

tion (illustrated within present-day platyhelminths) to the "typical" nervous

system of higher animals.

This theory differs from Parker's in several important respects: i) affer-

ent sensory pathways evolved subsequent to "central" neurons rather than

visa versa. In more primitive forms it is suggested that external stimuli af-

fect endogenous activity either indirectly through mechanical deformation of

tissues surrounding pacemaker neurons, by passive depolarization and

electrotonic spread from surface dendritic endings of such neurons, or by

direct reception by the neuron cell body. The latter may persist in the so-

called "generalized light sensitivity" of many eumetazoans. 2) endogenous

rhythmic nervous activity is primitive and widespread whereas "reflex" ac-

tivity of the kind postulated by Parker is advanced. 3) long-term phases of

activity, sequentially organized, are more characteristic of primitive

animals than direct responses to environmental stimuli.

I
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SOME ASPECTS OF THE ELECTRICAL ACTIVITY IH THE CANT_AL NERVOUS

SYSTEM OF THE SCORPION, HETE_OMETRUS SWAF_ERDAMI. Kandula

Pampapathl Rao, Dept. of Zoolo_y_Srl Venkateswara Universlt_,
Tirupati, A.P.f India.

Electrical activity in the ventral nerve cord is known to

occur in _he absence of any apparent external stlmullln several

invertebrates. Such activity has been shown to consist of

either periodic or aperiodic bursts of impulses or repetitive

impulses from discrete units. This "spontaneous" activity has
been correlated with certain normal activities of the animals

concerned, only in very few cases. In most cases no such

correlations could be established.

Such "spontaneous" electrical activity was observed when the

ventral nerve cord of the scorpion was lifted on to Ag-AzCI
electrodes. The amount of activity and the number of units

distinguishable, varied with the position of the electrodes.

Activity recorded increased as the position of the electrodes

moved from the posterior to the anterior along the length of the

nerve cord. A greater numbe_ of active larger units were evident

anteriorly. The activity of most these units was of a regular
frequency.

The degree of the "spontaneous" activity not o_ly varied with

the level of the nerve cord from where it was recorded but also

with the time of the day. In scorpions kept in continuous

darkness very little (or no) activity could be noticed in the

forenoon. Comparing any given level in the nerve cord, maximum

activity was noticed between 4 p.m. and 12 midnight. After 12

mldnlg_t the activity dlmlnisned reacnln_ ver_ low or zero level

at about 8 a.m., only to increase again in the afternoon. In

scorpions kept in continuous light the time of onset of increased

activity was later in the evening by about four to six hours.

This "spontaneous" electrical activity in the ventral nerve

cord of the scorpion is correlated with the diurnal rhythm in

the iocomotory activity of the animal, which has a similar time

course as that of the electrical activity in the two sets of

animals (vlz. those kept in continuous darkness and those in

continuous light). Thus the locomotory rhythm appears to be a

direct consequence of the rhyt hm in the electrical activity of

the central nervous system.

while the locomotory rhythm seemed to flow from the rhythm

in the central nervous activity, the mechanism of initiation and

control of the latter is not immediately apparent, and therfore

the neuDosecretory system of the animal was examined. _t was

found that the secretory activity of certain groups of neuro-

secretory cells in the central nervous system exhibited similar

time relations as above. The data seem to indicate the possi-

bility of the products of neurosecretion playing a role in

modulating the "spontaneous" electrlc§l activity of the nervous

system and thus controlling the diurnal rhythm of locomotory

activity of _,_e scorpion.



7O

SOME ASPECTS OF THE RETINAL PHYSIOLOGY OF SAL_[ON (Salmo salar).

M_ A. All, D_partement de Biolo_le, Universit_ de Montreal.Canada

Results of my investigations during the past five years will
be reviewed. The structure of the Atlantic salmon retina corres-

ponds to descriptions by previous workers and is also similar to

that of the Pacific salmon retina. It is capable of pronounced

photomechanical changes in response to variations in light condi-

tions. Retinal epithelial pigment (REP) light-adapts in 60 min.

Cones light-adapt in &5 min. Dark-adaptation of PZP and cones

occurs in 70 min(Can. J. Zool. 39:123. 1961). Retinae of fish

exposed to 900 ft-c are more fully adapted to light than those of

fish exposed to O.1 ft-c. Retinae of the former group take a

shorter time to attain the same state of adaptation as that of

the latter. However, they take a longer time than the latter to

attain their own maxi_lum state of adaptation. Retinae of fish

subjected to darkness after exposure to 900 ft-c are not dark-

adapted even after 70 min. REP of fishes placed in darkness from

light of O.1 ft-c dark-adapts in _5 mln. while the cones do so in

25 min. Hypotheses presented in a previous study are examined in
the light of these results (Can. J. Zool. hO:561. 1962). REP

dark-adapts in light intensities below O.OO1 ft-c. Cones are in a

light-adapted state in intensities of O.O1 ft-c and above, semi-

adapted state in O.OO1 ft-c, and dark-adapted state in O.OOO1 ft-c

and below. It is suggested that the visible spectrum of the year-
ling Atlantic salmon ranges from 36h0 A to 6900 A because the

retina is in a light-adapted state in that range. In light, lower

and higher temperatures bring about an expansion of REP. Cones

are not affected. In dark, REP expands with higher temperatures

but temperatures exceeding 18.3°C bring forth contraction. Cones

contract with increasing temperatures but beyond 14.8°C they

expand. Cones exhibit no rhythm in their positions in continuous

light or dark. REP demonstrates no rhythm in light but shows one

in dark which persists for a day. Significance of these results

will be discussed. Comparisons with Pacific salmon will be made

(Can. J. Zool. 39:511. 1961). Enucleated eyes from light- and

dark-adapted fish were subjected to light and darkness for one
hour and fixed in Bouln's. In all cases one eye of each fish

was placed in light and the other in darkness. REP remains in

approximately the same state it was in at the time of enucleation

regardless of whether it was placed in light or darkness. Regard-

less of whether they were placed in light or in darkness, cone

myoids of dark-adapted fish remain expanded while those from

light-adapted eyes become expanded or relaxed. It is suggested
that the retina of salmon dies within an hour after enucleation.

This renders it difficult to ascertain whether the cones in the

enucleated eyes are capable of responding to light and darkness,

or not. However, it appears certain that the REP is incapable of

responding to changes in light conditions when the blood and/or

nerve supply are interrupted (Rev. canad. Biol. 21:7. 1962).

(This work was supported by grants from the National Research
Council of Canada)
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INTRACELLULAR POTENTIALS FROM SINGLE SENSE CELLS IN THE EYES OF

THE LEECH, HIRUDO MEDICINALIS. Jost Bernhard Walther I

I.Zoologisches Institut der Universit_t, 34 GSttin_en, Germany.

Single cells in the eyes of the medicinal leech were impaled

with micropipette electrodes (3 mol KC1; R _ 4o M_in Ringer's

solution), and their responses to light stimuli were recorded.

Before penetration, negative graded generator potentials as

high as 3o mV were frequently observed, and kept under the el-

ectrode for up to over one hour. Very often they were superim-

osed by one to rarely more than three positive going spikes

duration 3 to 5 msec) on the rising and early falling phase.

Penetration of a cell was assumed on the sudden appearance

of a steady negative potential, accompanied by an increase of

electrode-plus-preparation resistance. These resting potenti-

als measured up to 4o, sometimes up to 55 mV, and they declin-

ed to zero, gradually or stepwise, within periods from seconds
to more than one hour.

On illumination the resting potential depolarised (except in

some nonresponsive cells), usually by less than half its value,

in some cases by over 4o mV, but never beyond zero potential.

Amplitude, and also latencies of these responses depended on

intensity and duration of illumination in a graded fashion.With

strong stimuli depolarisations showed a smooth, reproducible

course: They started after a latency of 4o to loo msec, rose

to a fast transient peak in lo to 4o msec, followed by a second

slower and lower maximum; on continued illumination they then

attained a slowly falling plateau. After stimulation the pre-

vious resting potential level was regained within about .5 to

2 seconds. Subsequent test stimuli, however, found the cell

less responsive for periods from some to over 6o seconds. With

less intense stimuli the fast transient peak disappeared. In

the lowest intensity range, comprising 1 to 1.5 log units, de-

polarisation showed irregularities in amplitude of some milli-

volts, and also in timing; at the threshold end of this range

responses occurred or not, appearently at random. Intensities

between thresholdand appearance of the fast transient peak

differed by 2 to 3 log units.

Accompanying these depolarisations, one or a few positive

going spikes, timed like the extracellular ones, were occass-

ionally observed; whether they overshot zero potential was un-

certain. At the end of stimuli of up to .6 sec duration spikes

were never seen. Volleys of spikes (frequency up to 15/sec)

occurred in some cases without correlation to light stimuli

immediately after cell penetration, or for some seconds before

disappearance of the resting potential.

The cells in the Hirudo eye were thus established as functio-

nal light receptors. Their properties will be discussed with

respect to the photoreceptors of more regular structure and

arrangement found in other taxa, to the responses of the leech

to light, and to the mechanisms underlying the potentials.

The investigations were financially supported by the Deutsche
Forschungsgemeinschaft.
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FUNCTIONAL CONNECTIONS OF SINGLE NEURONAL UNITS IN THE C_I_L

N_VOUS SYST_ OF THE CRAYFISH. C.A.G. Wiersma and P.J. Mill,

Division of Biolo_t California Institute of Technology, Pasadena,

California_ U.S.A.

A further analysis of descending fibers at the ccmm_issure

level was made, and 41 new entities were added to the previous 31

(Wiersma, 1958), giving 141 altogether at this level. Of the 72

descending entities only 3 are primary fiber bundles, respective-

ly for certain second antennal segment hairs, for antenna flagel-

lum hairs and for hairs on the ridge and anterior carapace. As

at other cord levels (Wiersma and Hughes, 1961; Wiersma and Bush,

1963), the majority (82.6%) of the interaeurons are modality-

specific; 39.1% respond to hairs alone, _.8% to Joints alone,

4.3% to light alone and 4.3% to statocysts alone. Fourteen of

the interneurons respond to fields which include the bo_y either

alone or with the head. Of these only 6 (42.9%) are modality-

specific. These 14 fibers are presumably of a high order and may

be low-threshold "cQmmand" fibers. They all respond to all parts

of their field in the descending lead, but at least i may conduct

impulses in both directions. Ten respond on all three tagmata,

3 on thorax and abdomen and i on thorax alone. Of the i0, 4 re-

spond also to visual stimulation, a_ i is unique in that it is

the only established entity in which one ta_ma (the head) inhib-

its the excitation caused by the other two. In addition 5 other

interneurons are of a high order; 3 of these are pure light

fibers, the other 2 responding to head parts an_ to visual stimu-
lation.

"Visual" interneurons are difficult to establish, since visual

sensitivity often disappears before other stimulus modalities.
For this reason only 9 out of 16 certainly existing light respond-

ing units could be established. Of the 16, 4 are sensitive to

the intensity of ill_Lnation, two increasing and two decreasing

with increased illumination. Ten are sensitive to varying speeds

of movement of objects in the visual field. The 2 r_naining

fibers react respectively to "on" and "on-off."

Of the 19 "high order" interneurons i is homolateral, 4 heter-
olateral and 14 bilateral. Because homolateral interneurons of

this type receive their input frua hcmolateral ascending inter-

neurons, the latter being increasingly cut during the experiment,

the disproportionslity shown may be exaggerated.

Of the 69 descending interneurons 12 respond to more than one

modality, whereas only 2 of the 62 ascending interneurons do so.

These multimodal units are of a higher order and are probably all
low-threshold "command" fibers. The much larger proportion in

the descending lead is to be expected if the majority of cc_mands

are initiated by integration in the "brain."

Supported by NSF grant G-17655.
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NEUROSECRETORY CONTROL OF RIBONUCLEIC ACID IN CRAYFISH HEPATOPAN-

CREAS. Milton Fin_erman_ Mitsuharu Miyawaki_ Chitaru Oguro_ and

Tadeusz Dominiczak_ Dept. of Zoology, Newcomb College of Tulane

University_ New Orleans_ Louisiana_ U

Kumamoto University_ Kumamoto2 Japan_

Station; Akkeshi r Japan_ and Dept. of

Gdansk_ Poland.

Neurosecretory products regulate a

in crustaceans. However, the role of

in relation to the functioning of the

.S.A._ Dept. of Biology,

Akkeshi Marine Biological

BiolosY_ Medical Academy,

wide variety of functions

neuroendocrine substances

hepatopancreas of crusta-

ceans has been a relatively neglected subject. Removal of both

eyestalks results in degenerative changes in this organ (Yama-

moto, Zool. Mag., Tokyo, 69:195-201, 1960). Miyawaki et al.

(Kumamoto J. Sci., 5:161-169, 1961) had shown by histochemical

means that most of _he ribonucleic acid (RNA) of the crayfish

hepatopancreas occurs in the cytoplasm of cells rich in iron. The

experiments described herein were designed to learn whether or

not the degeneration of the hepatopancreas after eyestalk removal

involves a change in the RNA content. Two genera of crayfishes

were used, Orconectes ozarkae from Missouri and Procambarus blan-

dingi from Louisiana. Treatment of histological sections from

intact specimens with ribonuclease resulted in digestion of the

RNA and a negative reaction to pyronin. However, sections of

hepatopancreas from crayfish that had been eyestalkless for one

week continued to react positively to pyronin after treatment with

ribonuclease. This observation suggested that eyestalk removal

resulted in a change of the RNA to a substance insensitive to

ribonuclease. Biochemical experiments were then performed to ver-

ify this supposition. Specimens that had been eyestalkless for

one week and intact controls were sacrificed for their hepatopan-

creases. These organs were then homogenized and an attempt was

made to extract RNA from each homogenate by the technique of Reddi

(Biochim. Biophys. Acta, 23:208-210, 1957). The ultraviolet spec-

tra of the samples revealed that the hepatopancreases of the cray-

fishes which had been eyestalkless for one week had no detectable

RNA whereas the intact controls had a significant quantity. In

still other experiments involving extraction of homogenized organs

the observation was made that injections of eyes talk extracts into

eyestalkless specimens inhibited the loss of RNA. These findings

demonstrate that a neurosecretory substance from the eyestalk is

necessary for the maintenance or synthesis of RNA in the hepato-

pancreas of these two crayfishes.

Supported by Grant No. B-838 from the National Institutes of

Health.
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BIOLUMINESCENCEANDELECTRICALACTIVITYIN A SINGLECELL.
Roger Eckert, Department of Zoology, S[racuse Universit_v,

Syracuse, New York.

Single specimens of the luminescent marine dinoflagellate

Noctiluca miliaris were held in sea water to the end of s small

horizontal pipette by means of slight hydrostatic pressure, and

were positioned over the objective of an inverted-type compound

microscope. A selector prism in the base of the microscope was

used to divert the image of the cell from the oculars to the

photocathode of a multiplier tube. A recording capillary

electrode was inserted through the thin peripheral cytoplasmic

layer into the large internal vacuole. In one series of

experiments, stimulating pulses were passed between the lumen of

the suction pipette and the sea water bath, whereas in other

experiments stimulating current was passed by means of an

internal capillary electrode. Stimulating current, recorded

potentials, and emitted light were simultaneously displayed

and photographed.

An all-or-none hO-70 my negative-going spike was recorded in

response to sufficient current. It reached its peak in about

7 msec. and subsided in another h msec. The emission of light

begins at about the peak of the action potential, and is never

recorded in its absence. The light flash reaches its maximum

intensity in about 20 msec. and decays to 50% in another 20

msec. Repetitive stimuli with i00 msec. intervals cause

facilitation of the luminescent flashes, while stimulation at

intervals shorter than the duration of each flash brings about

summation of flashes as well. Neither phenomenon is accompanied

by facilitation or summation of the action potentials. Further

evidence will be presented to show that flash intensity is

independent of the size of the action potential.

Electrical activity in both luminescent and non-luminescent

strains of Noctiluca was compared. Both types show the all-or-

none action potential in response to similar stimulus inten-

sities. Present also in the luminescent cells, but not in the

nonluminescent variety are slow, spontaneous rhythmic potentials

similar in sign and amplitude to the evoked action potentials.

These are not all-or-none in nature and are not followed by

luminescent flashes. The two kinds of potentials do not add

with one another.

Supported by U.S.P.H.S. grant B-366h and N.S.F. grant

G-21529.
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SECOND THOUGHTS ON SOME CLASSICAL _ECHANISMS OF SOUND

PRODUCTION IN GRASSHOPPERS. W.B.Broughton, Dept. of Zoology,

Sir John Case College, London, England.

The classical view is that the tegmina emit the sound,

which is but triggered by the impact of file-tooth on scraper.

Thus, in Aoridinae, it was assumed that the femur merely

evokes tegminal vibration, a view supported by LOHER's [I)

tegminal mutilations. Experiments on Chorthippus femora are

described.

In Tettigoniidae, the "m_r?or" was widely credited with

true resonance (e.g. PIERCE_2)), but it probably has no

special acoustic function, and experiments on Me t_ptera

roeselii seem to confirm this view.

In both these types of stridulation, and in several others,

it has often been assumed that each ultimate individual _

(simple wave-traln) in the osoillogram corresponds to one

tooth of the file. This is undoubtedly true of Platycleis

spp., Chorthippus _arallelus etc., as osoillograms and slowed-

up recordings demonstrate; in others it seems far from true,

as I first suspected from a chance observation, 5 years ago,

of an anomalous oscillogram of Chorthippus bi_uttulus.

Experiments with minute physical emlt%ers have since shown

that an electronic signal of the form

can produce an acoustic signal in which the pulses &r6"w_olly

replaced by other, ill-defined ones bearZng no relation to

them, and resembling those produced by sustained mild disson-

ance. Many grasshopper "pulses" previously regarded as

impact-de]imlted, iD fact, resemble these latter; I have

suggested elsewhere[ 3) that they are at least partly harmonic

products of reverberation under the tegmina, and, consonant

with this, slow playing reveals "sweet", musical vocalization

contrasting with the harsh grating of the impact type. Most

musical of all are the crickets, unique in showing real reson-

ance (HASKELL, in litt. 1953, PASQUINELLY & BUSNEL[4)).

Decticus (Tettigonildae) is interesting in sounding harsh to

us, but only because of quick rise and fall times; it

belongs nevertheless to the musical category.

References:

(I) LOHEP, W.J., 1956, Untersuchungen Gber den Aufbau und die

Entstehung der Qes_nge siniger Feldheuschrecken .... Z. vet61.

Physiol. 39: 313-3_6.

(2) PIERCE, G.W., 1948, Songs of Insects. Cambridge, Mass.

(3) BROUGHTON, W.B., 1963, Method in Bio-acoustlc Terminology.

In Acoustic Behaviour of Animals (Busnel). Amsterdam (in the

press).

(4) PASQUINELLY, F., and M.C.BUSNEL, 1955, Etudes pr@limln-

aires sur lee m6canlsmes de la production dee sons... In

L'Acoustique des 0rthopt_res (Busnel). Paris.
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OLFACTORY RESPONSES IN RABBITS WITH IMPLANTED ELECTRODES.

David G. Moulton_ Division of Physiology, Florida State

University; Tallahassee t Florida t U.S.A.

Changes in multifiber spike and wave activity following odor

stimulation have been recorded from the olfactory bulb and ol-

factory nerves of _nanesthetized rabbits with chronically im-

planted electrodes _. Such responses can be summated on short-

time averaging circuits so that activity occurring simultaneously

at up to 8 or more points can be quantified and displayed on pen

recorders. Thus studies can be made of the spatlo-temporal evo-

lution of patterns of activity in the bulb and the relative

effectiveness of various odors in stimulating different sites in

the olfactory system, The collection and interpretation of such

dataj however 3 is likely to he impeded by the existence of fibers

originating in rhinencephalic and higher centres and terminating

in the bulbj since there is evidence that such fibers may mediate

centrifugal influences. The effects on olfactory responses of

lesions in the anterior olfactory areas (through which these

fibers pass)_ was therefore investigated. A thermistor bead

suspended imediately beneath the nostrils was used to monitor

respiration.

In the undisturbed rabblt_ habituated to the controlled en-

vironment of the test chamber and breathing filtered air_ a

continuous_ high amplitude spike discharge was recorded from

hulbar sites. Following the introduction of an odor from an

olfactometer into the rabbit's face mask_ responses varied

depending partly on site and odor. Commonlyj there was some

increase in activity with each inspiration but no evident

change in the level of background discharge. Such responses

seldom summated effectively. With some sites and odors_ however 3

and especially following repeated pre@entations of amyl acetate

paired with shockj a marked deactivation of the background

activity was seen between each inspiration of an odor. During

each insplratlon 3 spikes appeared which were seldom much greater

in amplitude than the prestlmulus spikes. The result was a de-

cline in the level of su,,_ated activity. These effects coincided

with increased wave and primary nerve activity and with either an

increase or a decline in the amplitude of the respiratory trace.

Following unilateral lesions in the anterior olfactory areas_

the decline of activity in response to odor persisted at most

relevant sites in the side opposite the lesion. On the same side

however_ a striking imp6_vement in the slgnal-noise ratio oc-

curred so that high amplitude su_ated responses showing little

or no initial decline_ were recorded. Such sites yielded stimulus

-response curves which were indistinguishable from those derived

from primary olfactory nerve leads. The consistency of the res-

ponses was such that a quantitative comparison of activity evoked

by a wide range of odors at different sites in the olfactory be-

came possible. This revealed marked variations in the stimulating

efficiency of the compounds at these sites.

iMoulton. D.G. (1963). in ZQ_terman.,Y.j (ed.) "Olfaction

and Taste"_ Pergamon Press t In press).
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PHOTOSENSITIVITY OF THE FROGS PINEAL BODY.

E. Dodt_ W.G. Kerckhoff-Herzforschun_sinstitut der

Max-Planck-Gesellschaft! Bad Nauheim_ Germany.

The sensory function of the frogs pineal body has

been studied in adult specimens of R. esculenta and

R, temporaria_, In a series of experiments performed

with Dr,E.Heerd (Ph[siologisches Institut!

Universit_t Giessen) afferent impulses were recorded

from the central end of the cut pineal nerve of the

frontal organ (forming the distal part of the pineal

body) located beneath the skin between the lateral

eyes. Illumination of the frontal organ (Stirnorgan,

Stieda_'s spot) by white light and with stimuli of

short wavelengths (<420 m_, _ max 555 m_) caused

inhibition, whereas dar_ess and light of longer

wavelengths (> 420 m_, A max 515 my) produced

excitation of pineafnerve fibres. This is the

chromatic response of the frontal organ. In addition

to the chromatic response in some animals an

achromatic response has been found which is inhibitory

for light stimuli of all wavelengths between 521

and 727 mp and is followed by off-discharges. For

the achromatic response spectral sensitivity is

highest at about 560 to 580 mp.

In other experiments performed with Dr.M.Jacobson

(Physiology De_artment_ University of Edinbursh)

photic responses were recorded by means of tungsten

microelectrodes from a very localized region of the

roof of the diencephalon after removal of the lateral

eyes as well as of the frontal organ and / or the

pineal nerve. From attempts made to localize the

site of the recording electrode it is concluded that

the diencephalic responses to light originate from

the epiphyseal stalk (proximal part of the pineal

body). The photic response of the diencephalon is

similar to the achromatic response of the frontal

organ_ (i) being purely inhibitory to light stimuli

between the ultraviolet and the far red and followed

by off-discharges, (ii) showing spectral sensitivity

curves peaked in the yellow-Ereen region of the

spectrum_ (iii) exhibitin_ about equal absolute

thresholds (0.0 1 lumen/mZ). After allowance is made

for the absorption of light by the overlying tissues

(skin, cranium) the threshold of the photic response

of the diencephalon is about 100 times that of the

frontal orEan,
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DISTRIBUTIONOFCHITININ ANIMALS.Charles Jeuniaux t Dept. of

Biochemistryt University of Liege, Belgium.

An accurate quantitative method for the detection and
estimation of chitin has been devised, using a purified chiti-

nase as highly specific reagent. This method enables the dis-
cr[mination of the free chitin from the chitin chemically

bound to other substances.

A first survey of the distribution of chitin in a number of

skeletal and cut£cular structures seems to indicate that the

abil_tv to synthesize this polysaccharide is a primitive pro-

perty of the animal cell. Chitin has indeed been found in the
shells of Thecamaebaea and Foraminifera, in the walls of the

gemmules of Spongillidae, and in the periderm of athecate and

thecate HydroYda. In the other 2_etazoa, chitin synthesis seems

to have been lost in the Deuterostomia. On the contrary, this

property has been kept along the evolutionary stem of
Protostomia, the absence of chitin being observed in a few

phyla only (Platyhelmintes, Nemertina, Sipunculida). In the

Protostomia, chitin is a constituent of many different types

of anatomical structures, which can be considered as morpho-

logical and physiological radiations of chitin biosynthesis.

In addition to the known cases of chitinous structures

among Invertebrates, chitin has been clearly identified in the

egg shell of Nematoda and Acanthocephala, in the tubes, shells

and ectocysts of the Lophophorate phyla, in the hooks of

Thalassema (Echiurian), in the different types of chaetae of

An_elids, in the peritrophic membrane of Arthropods, as well

as in the shells of Mollusks, not only in those of Cephalopoda

{including NautiloYdea} but also in those of different

Gastropoda and of the Oyster.

A tendency in the evolution of cuticular and skeletal

structures in Protostomia is the increasing quantitative impor-

tance of chitin in the organic matrix of these structures.

The amount of chitin in lower Invertebrates is indeed rarely

more than 20_ of the organic matter, but attains 20-37_ in

the chaetae of Annellds, 20-50_ in the cuticle of Insects and

50-85_ in that of Crustaceans. In nearly all the groups studied

so far, including the most primitive, chitin is principally

present in the form of complexes, probably glycoproteic in

nature, resistant to the action of pure chitinases. Free

chitin generally represents less than 20_ of the total chitin.

In this respect, Mollusks are opposed to the other groups,
their shells containing larger amounts of free chitin (up to

80 p. lO0 of total chitin}.
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THEORGANICMATRIXOFTHEGASTROPODSHELL.V.R. Meenakshi.,

Dept. of Zoologic,, Andhra University, Waltair, India.

The chemical nature of the organic matrix of the shell

and operculum of the apple snail, Pila _ is studied.

The histochemlcal properties of the"d_fferent layers of the

shell are observed and their protein content analysed qualita-

tively by chemical and chromatographic methods. A comparison

has been made between the different layers of the shell on the

basis of their chemical and hlstochemlcal properties. The mantle

and the foot, which secrete the shell and the operculum respec-

tively, are also examined for the nature of the secretions.

The matrix of the periostracum, the so-called chitinous layer,

consists mostly of a continuous layer of quinone-tanned protein.

Traces of chitin and acidic mucopolysaccharides are also observed

in this region.

The organic composition of the inner calcareous layers, the

ostracum and the hypostracum differs markedly from the perlo-
stracum in their chemical nature. These two layers consist

mostly of an acid mucopolysaccharide with traces of protein.

This protein is soluble in dilute acids and its tyrosine content

is very low. Quinone-tanned proteins are absent in these layers.

It is suggested that the acid mucopolysaccharide plays an impor-
tant role in the calcification of this region of the shell.

The matrix of the operculum consists of a quinone-tanned

protein and acid mucopolysaccharide. In this region the tanned

protein does not form a continuous layer as in the case of the

pe riost racum.

The histochemical tests performed on the mantle reveal that

the secretory cells of the mantle margin supply a phenolic

substrate which when oxidised provides a quinone capable of

tanning the perlostracum. Acid mucopolysaccharlde and glycogen

are distributed throughout the epithelium. The histochemical

reactions of the mantle epithelium are similar to those cells

such as osteoblasts, odontoblasts etc., which are involved in

calcium metabolism." Hence, in general'the mantle epithelium

participates in the formation of these calcareous layers of the

shell, where as the periostracum is secreted only by the mantle

margin.

The modifications shown in the distributions of proteins and

acid mucopolysaccharide in the different layers of the shell may

be significant in the specialised ftlmction of the shell in

resistir_g evaporation during aestivation.
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THE DEVELOPmeNT OF MUSCLE FUNCTION I_ _THERAEA POLYPHEMUS (LEP.).

Hans N_esch, Zoological Institute, University of Basel,Switzerland

During ontogenesis the complex system of tissues develop from

undifferentiated cells to the functioning organs. Parallel to the

structural differentiation the cells take up their specific

functions. One can take for granted that a study of the mutual

relation between structure and function during development may

tell us much also about function of the adult organ. Muscle is

an especially convenient material for this kind of research, as

its function (the contraction) may be easily determined quantita-

tively and may also be elicited by quantitatively graded stimuli.

The flight muscles of Antheraea polyphemus (Lep.) develop

within three weeks from small undifferentiated anlagen present in

the young pupa. These anlagen consist of a thin sheet of myo-

blasts which already is innervated and which has the same con-

nections as the muscles of the adult. After a period of mitosis

the myoblasts elongate to multinuclear strings. At about eight

days after the begin of adult development a few myofibrils appear

within these strings. It is at this stage that for the first time

the muscles can contract. Only two days later the cross striation

appears. Further differentiation concerns multiplication of the

myofibrils. In this way the muscle fibre grows in width to the

ten- to twentyfold diameter.

The first contractions need a rather strong direct stimulus

(15-30 V, 1 millisec, duration at 50 c.p.s.). The very slow shor-

tening only involves the small part of the fibres between the

pair of electrodes and is fading away even with the stimulus per-

sisting. Already the following day the muscle also contracts as

reaction to stimulation of the ganglion. Later on contraction

waves pass slowly over the whole fibre even if stimulated only

locally. "Spontaneous" contractions occur four days after the

first electrically induced contractions. All different kinds of

contraction, as twitch, contraction waves, tetanic contraction

of part and at last of the whole muscle need specific stages of

differentiation to occur. They all start with a high threshold

which during the following days decreases to the value characte-

risticof the adult, i.e. about one volt.

The significance of these findings will be discussed.
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RESPONSE OF TRIBOLIUMCONFUSUMTO RADIATIONS AND OTHER STRESSES.

H. S. Ducoff and Gayle C. Bosma, Department of Physiology and

Biophysics a University of Illinois_ Urbana_ Illinois, U.S.A.

A number of workers have examined the acute lethal responses

of X-irradiated Tribolium adults; the midlethal dose (MLD) range

is 6 - 12 kiloroentgens (kr). Our laboratory's investigations

reveal a MLD for larvae of 2.5 - 5 kr; X-irradiation of larvae

leads to two other effects, a delay in pupation and, when very

late larval stages are irradiated, morphological abnormalities in

the resulting adults. First day pupae are about as sensitive as

larvae, but by the third day, pupae are as resistant as adults.

Eggs are more sensitive than larvae, and the sensitivity of the

egg is an inverse function of its age: 2 kr causes 1007. lethality

in eggs less than 24 hours old. In addition, sublethal irradia-

tion of eggs markedly inhibits the subsequent rate of growth and

development.

X-ray effects on eggs and on pupae are mimicked by ultraviolet

radiation; larvae, however, appear less sensitive than adults to

the stress of high oxygen pressure.

The demonstration will include the dose-response curves of the

various stages of the life cycle, examples of the induced develop-

mental abnormalities, and a simple apparatus for exposure to high

oxygen pressure.
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HISTOLOGICCHANGESIN THESPLEENANDLYMPHNODESOFRABBITS
FOLLOWINGEXTRACORPOREALIRRADIATION.Peter Abramoff, Myung

Moo Choe, Annamma Cownan, and Geraldine Shea, Dept. of Biology,

Marquette University, Milwaukee, Wisconsin.

The effects of X-irradiation of the exteriorized circulating

blood of rabbits on their lymphoid tissues and antibody pro-

duction have been analyzed. In this study extracorporeal

irradiation has been accomplished by inserting cannulae into the

femoral artery of one leg and the femoral vein of the other

and allowing blood to circulate via polyethylene tubing con-

nected to a stainless steel irradiation chamber having a mylar

window at the surface of which the irradiation impinges. The

irradiation is delivered by a Maximar I00 X-ray unit for one

hour, using no filtration.

In this study 278 New Zealand white male rabbits were divi-

ded into 6 groups and treated as follows: Grp. I-Normals;

Grp. II-injected intravenously with BSA; Grp. III-blood exter-

iorized for one hour; Grp. IV-extracorporeal irradiation;

Grp. V-blood exteriorized for one hour followed by BSA injec-

tion; Grp. Vl-extracorporeal irradiation followed by BSA in-

jection. Animals were sacrificed in groups of four at various

intervals after treatment and spleen and lymph node fragments

were removed, sectioned, and stained with methyl green pyronine.

Analysis of the number of pyronine-positive cells shows

that the histologic reaction in the rabbit spleen during anti-

body formation is characterized in this study by a hyperplasia

of the red and white pulp regions and an increase in the per-

centage of pyronine-positive cells in these areas. Following

extracorporeal irradiation and antigen injection at a low

dosage level there was an over-all decrease in splenic acti-

vity as indicated by the depletion of the germinal centers and

absence of mitotic activity. The demarcation of lymphoid fol-

licles into the germinal center, mantle layer, and marginal

zone was disrupted. However, the fact that the decrease in

numbers of pyronine-positive cells was not as great in the

experimental group as in the operated-injected group indicates

that at low antigen dose levels there is some stimulatory

effect of the irradiation. On the other hand, it was found

that at higher antigen dosage levels the suppression of cel-

lular proliferation was considerably greater than in the

operated-injected control group.

Histologic reaction in the lymph nodes of rabbits following

extracorporeal irradiation was similar to that observed in the

spleen but the extent of damage was not as severe and was

somewhat delayed.

In both studies it was clearly demonstrated from an analysis

of the 5 control groups that the operation itself exerts a re-

latively small effect on the histological picture in the spleen

and lymph nodes. (Supported by grant AT(II-I)-820 from the

U.S.A.E.C.)
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METABOLIC RESPONSES TO 755 CARCINOMA IN C57 MICE.

George H. Fried, Nathaniel Greenberg & William Antopol; Lev_
Laboratory; Beth Israel Hospital; New York; N.Y.

Alteration of enzyme levels and total oxygen consumption
in genetic and experimental obesities and differences in

respiratory enzyme levels associated with changes in body size,

as reported from our laboratories, indicate a response to

homeostatic stress at the level of specific tissue respiratory

enzymes. In the present investigation, possible changes in

total oxygen consumption and tissue respiratory enzyme levels in

057 mice have been sought in response to the growth of 755

tumors (3-4 weeks) in 16 host animals as compared to 17 controls.

Oxygen consumption measurements were carried out manometrlcally.

Lactic and malic dehydrogenases were assayed spectrophotometri-

cally in homogenates of kidney, liver, brain, heart and rectus

abdominis muscle. Alpha-glycerophosphate dehydrogenase and
alpha-glycerophosphate oxidase determinations were carried out

in the same tissues using a monotetrazolium salt, INT (Fried,

G.H., W. Antopol, Proc. Soc. Expt. Biol. Med. 107: 523, 1961).

Oxygen consumption levels of the control group averaged
1907 uL/gm/hr, which is similar to the levels for house mice,

while the levels in the tumor group averaged I_25 uL/gm/hr,

which is significantly lower. Enzymes involved in glycero-

phosphate oxidation were substantially similar in both groups,
thus tending to rule out a qualitative shift of metabolites

through the glycerophosphate shunt in the tissues of tumor
animals. Glycerophosphate oxidation was absent in the tumor

proper. Lactic dehydrogenase levels were significantly higher
in livers of tumor animals but showed little variation in the

other four tissues. Malic dehydrogenase levels in muscle and

heart of tumor ani,mls appeared to be elevated above control

levels (not significant).

Thus, while 02 consumption levels are depressed in the
stress to homeostasis of tumor growth, the respiratory enzyme

levels appear to reflect little change from the normal, which

is in accord with the classical findings of Greenstein and
others.

Aided by Grants A-5905, H-2670 U.S.P.H.S. and the Saul
Singer Foundation.
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OBSERVATIONS ON THE HEMATOLOGY AND BLOOD VOLUME OF CAPTIVE

WESTERN GULLS. L. Z. McFarland, Dept. of Anato_, Universit2 of

California, Davis. -- Western gulls (Larus occidentalis) held

in captivity 186-258 days and weighing 85719 g were studied.

Heparinized blood was analysed for venous hematocrlt, buffy coat,

hemoglobin, erythrocyte count, leukocyte count and differential,
refractive index, plasma proteins, and plasma electrolytes. Dried

blood smears were stained for glycogen using PAS and for peroxid-

ase activity. Bloq_ volumes were measured by dilution technique
after injecting p_labelled RBC from donor gulls. The donor gulls

had received 3 intravenous injections of 200 _c NaP3204 four weeks
before their blood was used. p32 is incorporated into the develo_

ing avian RBC and will not elute. Only average values for the
various blood indices will be given below.

The gulls had a hematocrit of 48.7%, a huffy coat of .9%, 3

million RBC/ cu mm, and a hemoglobin content of 17.1 E%. The RBC

had a mean corpuscular volume of 160 cu _, a mean corpuscular

hemoglobin of 57.0 _g, and a mean corpuscular hemoglobin concen-
tration of 35.2. Thus, the RBC of gulls are about twice as large

as mammalian RBC, but contain essentially the same percentage of

hemoglobin per unit volume. The RBC of the sea gull show a strong

peroxidase activity but not the WBC, which is in contrast to
mammalian blood where intense peroxidase activity is noted in the

neutrophil. Also there is no evidence of either erythrocytes or

leukocytes storing glycogen, as does the mammalian neutrophil and

eosinophil, since all cellular elements of the gull were negative
to the Periodic acid-Schiff reaction.

Direct leukocyte counts indicated 15,300 leukocytes/ cu am, and

the differential count gave a percentage distribution of 37.7%

heterophils, 47.7% lymphocytes, 2.3% monocytes, 1.7% eosinophils,

2.7% basophils, and 7.2% others.

The plasma had a refractive index of 1.3421 and a protein

concentration of 3.5 grams %. The concentration of plasma electro-
lytes vas 170 meq Na/1, 5.3 meg K/l, and 130 meq C1/1.

32Based on the injection of P labelled RBC, the average blood

volume of these gulls was 71.3 ml, ranging from 69.3 -95.0 ml.

This represented 8.34% of their body weight. The intravenous

injection of 5 ml of 10% NaC1 which stimulated the activity of
the nasal salt glands was accompanied by a variable response of

0-80% increase in blood volume. In addition, handling was

accompanied by a 0-45% increase in blood volume. In no case was
a decrease in blood volume observed.

The relationship between these findings and those reported in
mammals and other birds will be discussed.

(Supported by U.S.P.H.S. research grant GM-08538)
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EFFECTOFBRADYKININON"BLOOD-LUNGBARRIER."
Chr_ssanthos Chryssanthou & William Antopol; Levi
Laborator), t Beth Israel Hospital t New York_ N.Y.

Certain compounds introduced into the systemic circulation
fall to permeate specific tissues or organs. This selective

impermeability has led to the concept of "barriers."

We observed that tetrazolium salts, trypan blu% and chloro-

phyllin do not penetrate lungs of rabbits or mice. Bacterial

endotoxin has been shown to alter the "blood-brain barrier."

We reported similar effects on rabbit lungs. The present

communication deals with bradykinin effects on mouse lung perme-
ability to chlorophyllin.

260 C57 mice of both sexes received 0.5 cc. of 2% copper

chlorophyllin intravenously. One group (control) received no

additional treatment. Another _roup received I0 mgm bradykinin

intravenously immediately following the chlorophyllin. A third

group received 0.3 mg cysteine subcutaneously followed by
chlorophyllin and bradykinin. (Cysteine was administered to

retard bradykinin destruction). A fourth group was treated

with cysteine followed by chlorophyllin.

The mice died or were sacrificed at intervals to 2h hours.

Gross examination of the lungs within I hour after the injec-
tions revealed mostly weak staining in 36% of the controls and

generally intense staining in 100% of the bradykinin-treated.
The percentage of stained lungs in the controls decreased with

time. A parallel drop was noted in the bradykinin-treated

animals but the percentage of stained lungs always remained at

least double that of corresponding controls. In the group

treated with cysteine, bradykinin and chlorophyllin, the percen-

tage of stained lungs dropped slightly within 6 hours and then
remained constant.

It is postulated that the bradykinin effect is due to vaso-

dilation and increased vascular permeability. Vasodilation is

only temporary. This accounts for the initial high percentage

of lung staining and its subsequent drop; increased permeability,
on the other hand, could be responsible for the sustained color

due to persistence of staining once it involves the lung tissue

proper. The lung histology was consistent with this hypothesis.

Endotoxin modification of the "blood-brain" or "blood-lung

barrier" may be mediated, at least in part, by bradykinin.

Aided by Grant H-2670 U.S.P.H.S. and the Saul Singer
Foundation.
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THEPOSSIBLEROLEOFBRADYKINININ DECOMPRESSIONILLNESS.
William Antopol_ John Kalberer_ Chris Chr_ssanthou and Samuel

Koo_erstein t Levi Laborator_ Beth Israel Hospital and the

Medical Department of the Port of New York Authorit[t New York_
N.Ye

Since bradykinin is a bronchoconstrictor and causes bone

marrow changes in mice similar to those observed in animals

after decompression from high ambient pressure, it was postula-

ted that this polypeptide may play a role in the mechanism of

decompression illness (bends).
A total of 38 hereditary obese mice (approx. 45 _m) in two

groups were simultaneously exposed to high ambient pressure (6

atmospheres absolute), followed by decompression to sea level
within one minute. Immediately after decompression the control

group received normal saline subcutaneously and the other group,

5 mgm bradykinin. Within 16 minutes after decompression, 37% of

the bradyklnin-treated mice died, while only 5% of the controls.

The results of these experiments indicate that bradykinin signi-

ficantly (P = 0.05) shortens survival time after decompression;

there was no significant effect, however, on the overall mortal-

ity (74% died in the bradykinin-treated group and 53% in the

controls). These experiments were extended to thin mice which

present a very low mortality after decompression. The data
obtained indicate that these mice become susceptible to decom-

pression effects when treated with bradykinin. From 32 thin

mice exposed to 6 atmospheres absolute pressure for a period of
48 to 72 hours followed by decompression within i minute, 12%

died in the control _roup while 56% died in the bradykinin-

treated group.
In another series of experiments aminopyrine (a bradykinin

antagonist) and 2-(4-phenyl-l-piperazyl methyl)-cyclohexanone

HCI (an anti-inflammatory compound) significantly increased
survival time and lowered mortality of obese mice exposed to

pressure-decompression. The protective effect on survival time
of the latter compound was striking; in the experimental group

15 out of 24 mice survived (63%), while 3 out of 24 (12%) in

the controls (P<O.OI).

Histologic examination of bradyklnin-treated mice revealed

prominently dilated perivascular spaces similar to those seen

in animals exposed to pressure after tracheal obstruction.

Bradyklnin enhancement of bends could be attributed in part to
the bronchoconstrictor effect of this polypeptide. Circulatory

char_es produced by bradykinin should also be evaluated. The

role of endogenous bradykinin in the pathogenesis of bends must

be considered. Our findings that bradykinin antagonists prolong
survival time and decrease mortality rate in decompression ill-

ness are consistent with this hypothesis.

This study is sponsored by the Aerospace Med. Division, Air

Force Systems Command, U.S.A.F., under contract No. AF41 (609)-

1557 and aided by the Saul Singer Foundation.
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NITROGEN EXCRETION IN REPTILES. Fouad Khalil and Gaber

Uaa_rtment of zoolo_g2. Facult___of__Sc_

University of Cair0_ Gui_az__t (U.A.R.)

The earlier literature about nitrogen excretion in

reptiles is shortly enumerated. The non-protein

nitrogenous excretory products including total nitrogen,

ammonia, urea, uric acid, allantoin, amino acids,

hippuric acid, creatine and creatinine are given for

Chelone mydas, Testudo leithii, T. sulcata (Chelonia);

scincus officinalis, Chalcides ocellatus, Uromastyx

aegyptia (Lacertilia); zamenis diadema, Psammophis

sibilans, Eryx thebaicus (Ophidia) and Crocodylus

niloticus (Crocodilia). According to the data obtained,

tortoises should be considered as ureo-uricotelic, sea

turtles and crocodiles as ammono-uricotelic while lizards

and snakes are typically uricotelic. Needhams view

concerning nitrogen excretion in animals is discussed

on the light of these findings. Excretory products of

these reptiles are shed out either as solid concretions

or as urine containing an insoluble deposit. A suggested

mechanism for the formation of the urinary concretions

or deposits is discussed. Soluble urates, dialysing

through the Malpighian corpuscles, are supposed to lose

their bases in the cells of the uriniferous tubules

leading to the precipitation of uric acid. According
to this mechanism minimal amounts of water are needed

for the excretion of uric acid. Distribution of enzymes

concerned with the final formation of the main nitrogenous

products in the liver (L) and kidney (K) of representatives

of the different orders of reptiles is given in the

following table and their oearing on the nitrogen
excretion of these animals is discussed.

....................................

Species Xanthine Guanase Adenase Arginase

oxidase

L _ L

Testudo leithii + - +

Uromastyx aegyptia - + + +
Chalcides ocellatus - + + *

Psammophis sibilans * + + traces

Zamenis diadema + . + 4

Crocodylus niloticus - + - +

L L

- traces

- traces

- traces

- traces

-- @
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THE FORV_TION OF PRESUFIPTIVE URINE BY THE CRAYFISH

ANTENNAL GLAND, Leonard B. Kirschner and Stanley,
Wagnert Department of Zoology t Washington State

University, Pullmant Washington.

Separation of the coel omosac from the rest of the

antennal gland enabled us to examine it for the presence

of compounds injected into the blood. Both inulin and

glucose appear in the isolated coel omosac. The ratio of

inulin to glucose is about the same as in blood but the

quantities of both are larger than can be accounted for

by the blood sinuses alone. This sugcests that they

appear in another compartment, possibly the tubular

lumina. Identity of coelomosec and blood ratios is

compatible with the formation of a presumptive urine at
this locus.

Small dextran molecules (M. W. 15,000) and 1-125

labelled albumin (M. W. _OjO00) are excreted in the

urine, and urine to blood ratios are about the same as

for inulin (2-3). However, larger dextran molecules

(M. W. 60,000-90_000) have a urine to blood ratio of

about one. The data may indicate that porosity limits

the entry of molecules larger than albumin into the

presumptive urine.
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SUR L'URICOLYSE CHEZ LES INSECTES. Pierre Razet, Section de

Zoobiologie, Facult4 des Sciences, Rennes, France.

Depuis tr_s longtemps, tousles auteurs affirment, comme un fair indu-

bitable, fermement 4tabli, que l'acide urique doit _tre consid4r4 comme le

catabolite terminal de tout le m4tabolisme azot4 des Insectes.

Une telle affirmation est cependant trop absolue, et par suite non con-

forme _ la r4alit4. Apr_s avoir recherch4 sur de nombreux Insectes de tous

Ordres (426 esp_ces), aux divers stades de la vie, les enzymes de la chafne

de l'uricolyse (uricase, allantof_ase, allantofcase, ur4ase), apr_s avoir

analys4 leurs tissus et leurs excreta, l'auteur peut affirmer que l'acide uri-

que n'est le eatabolite azot4 terminal que chez une partie, importante certes,

des Insectes (Thysanoures, Pal4opt_res, Polyn4opt_res, Homopt_res,

Col_opt_res (Haplogastra et certains Heterogastra), Dipt_res pro parte,

L4pidopt_res pro parte (en particulier Tineoidea, Geometroidea, Sphingoidea).

Chez de nombreux autres Insectes par contre, cet acide urique n'est qu'un

catabolite interm4diaire, 4tant lui-m_me d4grad4 en compos4s plus simples

grace _ des actions enzymatiques.

La d_gradation enzymatique de l'acide urique, l'uricolyse, s'arr_te

l'allantof_e, chez les Insectes pourvus seulement de l'enzyme uricase :

c'est le cas d'H4t4ropt_res et de Dipt_res Brachyc_res _ larves cr4ophages;

l'allantolhe est 41imin4e et peut _tre caract_ris4e dans les excreta.

L'uricolyse va jusqu'au stade acide ailantofque chez de nombreux Holo-

m_taboles qui poss_dent simultan4ment uricase et allantoi'nase : Col4opt_res

Heterogastra (Elat4rides et Malacodermes) et Haplogastra (pro parte),

M_galopt_res, Plannipennes, Hym4nopt_res (Symphytes et P_tiol4s du grou-

pe des Cynipides), M4copt_res, Trichopt_res imagos, Dipt_res N4mato-

c_res Tipulides, L4pidopt_res des groupes Bombycofdea, Papilionofdea et

Noctuofdea aux 3 stades (larvaire, nymphal et imaginal) : ces Insectes

excr4tent de l'acide allantofque.

La d4gradation de l'acide urique peut m_me se prolonger jusqu'_ l'acide

glyoxylique et l'ur4e chez les quelques esp_ces poss4dant simultan_ment

uricase, allantofhase et allantofcase (Collembole Xenylla velchii et Orthop-

t_re Acheta domestica). Toutefois, l'acide glyoxylique n'a pu _tre caract4-

ris4, car il est d4truit par l'action d'une no_velle enzyme.

Chez aucun des Insectes 4tudi4s jusqu'ici, l'uricolyse ne va jusqu'_

l'ammoniaque, car les quelques esp_ces pourvues d'ur4ase ne poss4dent pas

d'allantofcase. Par suite, l'ammoniaque, dans les cas o_ son excr4tion a

_t4 observ_e (larves cr_ophages de Dipt_res Brachyc_res, larves aquatiques

diverses}', ne peut provenir de l'acide urique par la vole classique des enzy-

mes uricolytiques, mais semble d'origine protidique.

L'uricolyse est rarement totale ; le plus souvent, une partie plus ou

moins importante de l'acide urique y 4chappe, et est 41imin4e sans subir de

d6gradation.

La r4partition des enzymes uricolytiques est g4n4ralement tr_s irr4gu-

litre dans un Ordre ou une famille donn4s : certaines esp_ces en sont pour-

vues, tandis que d'autres, parfois tr_s proches sur le plan syst4matique,

peuvent ne pas en poss6der.
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A PARTIAL PATHWAY FOR THE SYNTHESIS OF URIC ACID IN THE AMERICAN

COCKROACH. Donald G. Cochran and Charles F° Bruno_ Department of

Entomology and Department of Biochemistry and Nutrition_ Vir$inia

Polytechnic Institute t Blacksbur$_ Vir$inia_ U. S. A.

From previous work it is known that the tissues of the Amer-

ican cockroach possessthe enzymic capability of degrading purine

nucleoside monophosphates to the uric acid level. The steps in

this enzymic process have been indicated, but detailed studies of

the various reactions have not been made. It is the purpose of

the present report to describe the results of experiments which

more clearly define this pathway.

Throughout most of this work thoracic muscles from adult male

cockroaches served as enzyme source. The soluble fraction and

the mitochondrial fraction yeilded most of the activities which

were examined. Usually, the enzymes were partially purified

before characterization studies were undertaken.

5'-nucleotidase activity was found in both fractions. Both

purine and pyrimidine nucleoside monophosphates were degraded.

In unpurified systems several reaction products, including nucleo

sides and free bases, were found; but following purification only

the corresponding nucleosides were present. This finding lends

support to a coupled degradative pathway. Ion requirements, pH

optima and several other characteristics of these enzymes have

been acertained.

Adenosine deaminases have been identified and partially puri-

fied from soluble and mitochondrial preparations. The enzymes

appear to be quite specific i_or adenosine and deoxyadenosine.

The soluble enzyme deaminates cytidine to some extent. The two

activities also differ in pH optima, but show similar Michaelis-

Menten constants (with adenosin_ and ion requirements. Adeno-

sine monophosphate was not deaminated by these enzymes, a find-

ing which agrees with previous reports on the absence of adenylic

acid deaminase activity in these muscles.

A purine nucleosidase has been observed in the intact mito-

chondria. This enzyme converts inosine to hypoxanthine at a low

rate. The characteristics of this enzyme have been difficult to

illucidate, but it appears to be a phosphorylase. Purification

experiments have been unsuccessful to this point.

From these results it is now possible to describe a partial

pathway for the synthesis of uric acid in the cockroach. The

significance of these reactions is discussed in terms of the de

novo formation of uric acid in insects.
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THE CONTROL OF FEMALE FECUNDITY BY IMMUNIZATION

AGAINST SPERMATOZOA. Anne McLaren_ Agricultural

Research Council Unit of Animal Genetics_ Institute
of Animal Geneti£s, Edinburgh, U.K.

The fecundity of female mice, as measured
by number of young born, is decreased by the
repeated injection of spermatozoa from males of the
same or a different strain. The extent of the

reduction is related to the level of sperm
agglutinins induced. A high titre of agglutinins
reduces fecundity to zero. The physiological
basis of the effect is discussed.
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POSTNATAL GROWTH FOLLOWING ASYNCHRONOUS DEVELOPMENT

OF THE EGG AND ENDOMETRIUM. Allen H. Gates, Department of

Obstetrics and Gynecolo_cly, Stanford University School of Medicine,
Palo Alto, California, U.S.A.

Mammalian eggs are known to be variable in their rate of Cleavage. In

the mouse, for example, eggs recovered at 3½ days post coitus were found
to have from 8 to 63 cells (in the inbred strain BALB/c). Such variation

may lead to lack of synchrony between development of the egg and of the
uterine endometrium, a condition which influences the growth of the

resultant fetus (Noyes, et al., Fertil. & Steril. 12:405, 1961).

In the present study, birth weight and postnatal growth in the mouse
were investigated following the transplantation of "overdeveloped" eggs

(3½ days) and "synchronously" developing eggs (23 days) to the uteri of F1
hybrid hosts (BALB/c x 129) mated 2½ days previously to vasectomized

males. The 33- and 2½-day pc. eggs (BALB/c ? x 129 d') bore genetic
markers (presence or absence of eye pigmentation) which were reversed in

approximately one half of the hosts. The respective genotypes differed
essentially only at one chromosomal locus. The hosts were isolated when

pregnant (85 in all) and allowed to litter on 3" wire mesh screens to

prevent nursing. Each of the 373 offspring was classified as to sex and
genetic tag and was then weighed.

When both developmental stages of eggs were present in the same host,

birth weight in offspring from the advanced eggs (mean 1.49 gms.) was
significantly greater than in offspring from the "synchronously"developing

eggs. This was true whether both were transplanted to the same uterine
horn (difference, independent of litter size, sex and genetic tag, =

0.10 + 0.026 gms., DF = 137, P_:0.01) or to opposite uterine horns
(difference = 0.12 +0.028 gms., DF = 90, P< 0.01). In litters con-

taining only offspring from 33-day eggs, birth weight was not altered;
however, the length of gestation (mean, 20.45 days) was significantly
shorter than that in hosts receiving only 2½-day eggs (difference, inde-

pendent of litter size = 0.70 +.22 days, DF = 47, P_: 0.01).
At the sexually mature ag_of 80 days, offspring from 33-day eggs

(mean ca. 28 gms.) still weighed more than those from 23-day eggs which
were allowed to compete for development in the same uterine horn

(difference, independent of litter size, sex and genetic tag = 1.67 +
0.51 gms., DF = 63, P' 0.01). Even when corrected for initial we'i'ght
at birth, the difference was significant at approximately the 0.05 level

of probability.
These findings suggest that in the presence of developmentally ad-

vanced eggs, normally developing eggs give rise to offspring which are

delivered prematurely and which retain their developmental disadvantage

at least until early adulthood.
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VENOMOUS ANIMALS AND Z00TOXICOSES. Afr_nio do Amara!,

Instituto Butantan, S, Paulo. S. P.. Brazil.

Animals causing toxicoses are either veneniferous
(snakes,seorpions,spiders,bees, ete.)or polsonous(fish,
toads, ete.),snakes outstanding. 0_hlotoxicoses may ,e

typically cytotoxlc,neurotoxlc or mlxt.Venomation due
tosolenotodonts(Viperi_ae,Crotalidae,the neotro_ieal
Cascavel except)Is revealed by successive local symp-

toms,a real enzymls chaln-reactlon, the starter's role
being played by proteinases followed by hyaluronie a-
cld, eoagulases,phospholIpidases, esterase and other en-

zymes,or toxlns|the split products frem the actiom of
these prlneIples on the tissue elements are mostly cno-
linergic as against such products in animal poisoning
which are adrenergie. The Cascavel venenation feature
results from crotoxin (erotamin, an_/or eleavage by_ro-
duets),fibrinogenolysin and hyaluron_dase, its late hy-
po-nephron syndrome being caused by protease and A-le-
cithinase. Toxicoses by proterogly_hodonts(_lapidae_
being due to neurotoxins and hemolysins, co_sist of se-
rious systemic symptoms,the venom hyaluronidase acting
as preventive of local swelling.

In the light of the newer knowledge of venoms,rati-
onal medication Includess a) uml- and multi-speeifle

antivenins to counteract ur_odifted(if any)toxic prin-
ciples introduced by the bite, their dosage being inTea_
sely proportional to the victim's weight and their in-
jection, preferably intravenous in late or grave cases;
b) auxiliary, anti-choltnergie, remedies such as analge-
sics and neuroplegics(e.g.,novalgin or phenotnzazine

compounds_never- opium or morphlne),eomplemented by ll-
bern1 doses of glucose-saline solution,through phlebo-
clysis,with ephedrine or even epxnephrlne. Against
local,hard oedema normally evolving to necroslsz part

of antivenin dose,mixed with hyaluronldase(up to 5 mg),

may be given in si_u,hypodermically,followed by warm,
wet dressing of brine or saturated magnesium sulfate

solution. Against e_ected progressivemyolysxs:me-
tal-ehelating agents may be added to speclfle antive-
nins so as to inactivate any protetnaee involved.

_en specifi4 sera, if given late against zootoxi-
coses, are likely not to neutralize some toxic princi-
ples,apparently non-antigenic, ensuing the venom-tissue
interactions, such newly-formed principles probably be-
ing different to those a_earing in the circulation of
the antivenin-_roducing animals.
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MORTALITY OF MICE OF VARYING AGE FOLLOWING INJECTION

OP URETHANE. Laurence R. Fitzgerald and Robert Waller*,

Department of'Anatomy, Universit V of Tennessee Medical Unitss

Memphis 3, Tennessee.

Mice of both sexes, <1, 3, 5, 7, 30 and approximately

360 days of age, were given injections of urethane (ethyl

carbamate) subcutaneQusly in the interscapular region, and

mortality in each age and dose group determined i, 5 and 24

hours after the injection. Twenty mice were used at each age

and dose level. No mice were killed by doses of 1 mg/kg or

less, and all mice were killed by doses of i0 mg/kg or more.

When mortality was measured 1 hour after the injection,

mice 5 days or older showed an LD50 of 5-6 mg/kg. Those

mice less than 5 days old had an LDs0 of 6-7 mg/kg. When

mortality was measured 24 hours after injection, the LD50 for

mice 3 days or older was 2-3 mg/kg while that for mice <i day

old was 4-5 mg/kg.

The mice <i day old showed no true anesthesia as a result

of injection of urethane, performing voluntary movements and

responding to stimuli, in marked contrast to the older mice

which were in deep anesthesia.

Although it has been shown by others that mice are far more

susceptible to the carcinogenic action of urethane, both in

types and numbers of tumors, when exposure is begun in

infancy (7-8 days), this difference is not reflected in the

present studies on toxicity of urethane at various ages.

The marked resistance of very young mice to the toxic
action of urethane simulates their resistance to anoxia but

must be distinct since resistance to urethane is lost far more

rapidly than resistance to anoxia.
*U.S.P.H.S. Medical Student Part-Time Research Fellow.
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MODELS OF ANAPHYLACTICALLY-INDUCED INFLAMMATION FOR EVALUATION OF

DRUGS. Paul S. Prickett_ Harry L. Murray_ Howard R. Williams_ Jr.,

and Paul M. Lish_ with the technical assistance of Russel L.

Stratman_ Mead Johnson Research Center_ Mead Johnson & Company,

Evansville 21_ Indiana_ U.S.A.

Increasing recognition of the significant role of allergy in a

variety of seemingly unrelated clinical syndromes, but all involv-

ing inflammation, has increased the search for drugs able to in-

fluence the immune response or modify the sequelae of the antigen-

antibody reaction. For this purpose we have adapted or developed

several models of anaphylactically-induced inflammation in this

laboratory and have determined their usefulness by testing them

with drugs of known biological activities, such as aspirin,

phenylbutazone, aminopyrine, and the reportedly anti-allergic

agent from egg yolk, N-(2-hydroxyethyl)palitamide.

Four basic models, of which one is in vitro and three are in

vivo, are employed and will be discussed. In each model the

guinea pig is the test animal. Drugs are screened initially by

the rapid in vitro method, which enables the differentiation be-

tween antihistaminic and anti-anaphylactic activities. This pro-

cedure determines the ability of a drug to inhibit the contrac-

tions induced either by histamine or by anaphylaxis in a passively

sensitized ileal strip. The second procedure detects alteration

of immune response development in active sensitization. Another

measures the effects of drugs on the asthma-like reaction follow-

ing challenge with aerosolized antigen 24 hours after passive sen-

sitization. The fourth test evaluates effects of drugs on a lo-

calizea anaphylactically-induced inflammation in the ankle joint.

In each of these models, pharmacologic action other than true

anti-anaphylactic action can provide prophylaxis or amelioration

of the induced pathology. Thus, ancillary tests are needed to

differentiate true anti-anaphylactic action from some other un-

sought action, e.g., antihistaminic. Ancillary tests are neces-

sary only for those drugs showing apparent anti-anaphylaxis in the

basic tests. Details of the types of action of the drugs mentioned

will be described and compared with previously published informa-

tion. We will attempt to define the usefulness of this group of

tests for the screening and evaluation of compounds that qualify

for consideration of utility in inflammatory diseases with an

allergy component.
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BILATERAL ASY_4ETRY IN THE BIVALVIA. C. M. Yonge_ Dept. of

Zoology, University of Glasgow, Glasgow, Scotland.

Bilaterally asymmetrical bivalves include: (I) those always

attached by the same valve, e.g., right in Pectinacea, Anomiacea;

(2) those in which attachment differs in different genera, e.g.,

left in Chama, right in Pseudochama (Chamacea); and (3) those
individuals which attach by either valve, e.g., Etheria, Acostaea

(Etherildae: Unionacea).

In Pectinacea and Anomiacea, asymmetry is conditioned by byssal

attachment with a notch on the right valve. The notch is very

extensive in Anomiacea where byssal attachment resembles

cementation. This may lead to cementation (Plicatula: Spondylus:

Hinnites) or to freedom _, Chlamys, Ammusslmn), the

horizontal disposition aiding in swimming. In the Anomlacea,
Placuna loses the byssal apparatus and notch and lles free but

immobile; Eni_nonia retains these, enlarges the foot, and assumes

the limpet form and habit.

Asymmetry in Chamacea is associated with a tangential compo-

nent in shell growth. Here free and attached valves resemble

one another, not right and left.

In Etheriidae attachment leads to profound asymmetry; in

Acostaea to a twisting from vertical to horizontal disposition

during early growth.
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_4BRYONIC DEVELOPMENT AND METAMORPHOSIS IN THE BIVALVED GASTROPOD.

Siro Kawagutl and Terufumi Yamasu_ Dept. of Biology and Tamano

Marine Laboratory_ Okayama University, Okayama r Japan.

Tamanovalva limax (1) has a green bivalved shell. Dead shells

and fossils of re--_ed animals had been classified as Pelecypods

for many years (2). Actually, the valves are those of a perfect

bivalve with the outlines of the two shells fitting exactly and

with a hinge and scars of the adductor; only the larval helical

shell of about 250u in breadth at the top of the left valve dis-

tinguishes it as a special type. However, the animal shows many

definite characteriStics of the gastropods in its living part,

and it has been described as a Sacchoglossan gastropod.

The animal reaches maturity when it has attained the stage of

3mm body length (3). From that time on, it spawns frequently,

once every three or four days at 20-28°C water temperature. It

usually finds a mate, but as it is hermaphroditic, it can propa-

gate by self-fertilization when kept in isolation (4). The egg

is comparatively large and its embryonic development continues

until the snail-form is completed, which takes about 20days. It

hatches out as a typical gastropod and soon changes into a bi-

valved form (8).

When it hatches, it still has some velar cilia and can swim,

which is advantageous for its wide distribution through the sea.

Usually, however, it creeps on the alga, Caulerpa okamurai, as a

snail-form without a free-living stage. Two or three days after

hatching the helical shell begins vigorously to put forth margin-

al portions on both sides, making two lateral extensions. The

hinge line begins to appear along the proximal portion of the

right extension. Thus the Oivalved shell is formed as an exten-

sion of the helicoid shell,but the latter also remains functional

throughout the whole life.

There are many problems concernin_ how such a hybrid shell

half-way between a helicoid and a bivalved form is organized. The

process of metamorphosis will be described in connection with the

development of the adductor muscle. The adductor apDears near the

head retractor starting at the proxir_al portion of the helicoid

shell which is situated at the left side of the animal body. The

adductor attaches to the right extension of the shell margin as

it begins to form. With the progress of the shell formation, the

right attachment of the adductor descends gradually with the

right extension, while the left attachment descends to the left

extension of the bivalve shell, until the adductor muscle reaches

a po_tion at right angles to the valves (6). The tract of the

alimentary canal undergoes sorre modifications durin_ the develop-
ment.

1. Kawaguti, So and K. Baba, 1959, Biol. Jour. Okayama Univ., 5,
177-184.

2. Keen, k.A., 1960, Veliger, 3, 28-30.

3. Kawaguti, S. and T. Yamasu, 1960, Biol. Jour. Okayama Univ.,

6, 133-149.

4. - ....... , 1961, ibid., 7, 213-224.

5. Kawaguti, S., 1959, Proc. Japan Academy, 35, 607-611.

6. Kawagutl, S. and T. Yamasu, 1960, Biol. Jour. Okayama Univ.,

6, 150-159.
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PHYLOG]_Y OF WATER CUllR_TS IN PROTOSTO_/IAN INVERTEBRATES.

Henning Lemchej Zoological Museum, Copenhagen, Denmark.

In the belief that all functional changes in animals must
be gradual, it is attempted to derive the more primitive
water currents in protostomians from a single type such as

exemplified in anthozoan coelenterates. In polychete embryos,
it is seen how the two sides - the somatic plates - meet to

form the ventral side of the animal. In an adult, such a
fusion would separate a possible inner food-acquiring current
through the simple alimentary canal - from an outer one pas-
sing along the ventral side as a locomotory or/and respiratory
one. Such an inner current would enter betwee_ proto- and
metatroch where a pair of grooves lateral to the mouth has
formed between the rows of cilia, carrying the food towards
the mouth. With increasing complexity of the alimentary canal
the feeding current cannot directly enter the mouth but, hav-
ing been searched for food, becomes deflected so as to join

the superficial outer current. But the feeding grooves may
ereist, as is seen in veligers and especially in some adults

uculids, Tryhlidians,etc.) which molluscs do not pass any

veliger stage as larvae but should rather be regarded "adult n

veligers. Cephalopods, with their direct development from a
kind of coelenterate embryonic stage, will not show these
features because of their extensive yolk sac protruding ven-
trally from the mouth.

Silurian nautiloide such as Gomphoceras with restricted
T-shaped shell apertures may have had an organisation inter-
mediate between advanced coelenterates and primitive molluscs,
the transverse part of the slit being for water intake and
the posterior end of the stem of the T being the place for
expulsion of water (and faeces). Apparently, therefore,
these water currents are of very high ago, as is also indic-
ated by the widespread occurrence in protostomian invert-
ebrates of larval types similar to the veligers of molluscs.
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ON THE PHYSIOLOGY OF POSTURAL BEHAVIOUR IN MOLLUSCS. Maurizlo

Mirolli, The Biological Laboratories, Harvard University,

Cambridge, Massachusetts. U. S. A,

In a study of the effects of reserpine, 3 species of Amphlneura

18 of Gastropoda, and I of Bivalvia have been considered. In all,

the administration of the drug deeply affects the postural behav-

iour. The symptomatology which is induced differs in its details

according to the species; however, these differences are related

to the particular anatomical organization of the various groups

and only represent minor variations within a fundamentally slml-

lar pattern of effects. The muscle sheets of the peripheral

lacunae are tonically contracted and thus the haemostatlc pres-

sure is reduced in the head, foot, and mantle. The tonus of the

muscles of the shell is completely abolished. The drug has there-

fore an opposite effect on the two major components of the me-

chanlcal system which regulates the posture of these animals.

At the cellular level reserpine lowers the amount of

5-hydroxytryptamlne (5-HT) in the central ganglia. The time

course of this effect and of the effect on the posture is the

same. The temperature at which the experiment is made influences

both effects in the same way.

These results suggest that 5-HT, which is present in high

quantity in the central ganglia, plays a physiological role in

the control of the posture of molluscs. The following drug

interactions were tested: reserpine X 5-HT; reserpine X

Ipronlazid _arsilid); reserpine X syrosingopine (Syngoserp);

and syrosingopine X ipronlazid. The results of these experiments

support the hypothesized role of 5-HT.
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CELLULAR LOCALIZATION OF MONOAEINES IN MOLLUSC NERVOUS SYS-

TEMS. Erik Dahl. Dept. of Zoology, University of Lund t Lund,

Sweden.

The cellular localization of adrenaline, noradrenaline,

dopamine, and 5-hydroxytryptamine can now be studied micro-

seopically by means of a highly specific fluorescence method

developed by B.Falek. After freeze-drying and treatment with

formaldehyde gas the three eatecholamines show a green fluo-

rescence and 5-HT a yellow fluorescence.

Ganglia and other tissues of Anodonta piscinalis, Heli.._._._x

_, and Buceinum undatum were studied. Great numbers of

yellow and green cells and fibres were found in the cerebral

ganglia of A.piscinalis while the visceral ganglia contain

both kinds of fibres but only green cells. In the ganglion

ring of H.pomatla yellow cells and various types of green

cells occur. In both species non-fluorescent cells are more

numerous than fluorescent ones.

By spectrophotofluorimetric methods the fluorescent ami-

nes of both species were identified as 5-HT and dopamine. A

comparison with adrenergic mechanisms of vertebrates makes it

highly probable that they act as neurotransmitters.

Tn the foot of A.piseinalis and the tentacles of B.undatum

green subepithelial nerve cells occur which send a fibre to-

wards the epithelium. They appear to be sensory cells. In the

tentacles of sea-anemones an apparently sensory-motoric adre-

nergic system occurs. Neurons of a similar type were also ob-

served in leeches and turbellarians. Thus adrenergic neurons

which may have a double sensory and motoric function appear

to be wide-spread among invertebrates, including Molluscs.

The present investigation was carried out in collabora-

tion with B.Falek, C.von Mecklenburg, and H.Nyhrberg.
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SOMEASPECTSOFTHECARDIOREGULATIONSYSTEMIN MERCENARIA
(VENUS)MERCENARIA.RobertE. Loveland,TheBiological
Laboratories,Cambridge,Massachusetts.

Theheart of Mercenaria mercenarla is symmetrically

innervated by two lateral nerves, one entering the auricle on

either side. These nerves can be traced ventrally to the

left and right cerebro-visceral connectives respectively and

presumably have their origin in the visceral ganglion. After

passing through the inside of the auricle, branches of the

nerve end abruptly on the surface of the auriculo-ventricular

valve. By light and fluorescence microscopy it can be seen

that the nerve fibers are most concentrated in this region and

that the major portion of innervation occurs at the auriculo-

ventricular site. Few nerve fibers can be seen in the

ventricle.

Two distinct types of neurons are seen in the cardio-

regulator nerves by electron microscopy. The first contains

agranular vesicles and, in general appearance, resembles a

typical unmyelinated motor neuron. The second type is filled

with granular vesicles and appears to be a neurosecretory cell.

Glial cells are present in association with both types of

neurons.

The heart muscle cells are probably syncytial and are

imbedded in a rather homogeneous matrix. Two features

characterize these cells: (1) the localization of the mito-

chondria and (2) cytoplasmic bridges Joining the muscle

fibers.

The nature of the nerve endings and the relationship of

cardioregulator fibers to the heart muscle cells have not

been determined. However, it is speculated that innervation

occurs at a very localized site and that a wave of

excitability spreads out over the heart via the syncytium of

ventricular muscle cells.
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PHARMACOLOGY OF THE REART OF STROPHOCHEILUS OBLONGUS. Celso

Paulo Jaeger, Instituto de Fisiologla Experimental I Universldade

do Rio Grande do Sul, P_rto Alegrej Brasil.

The effects of neurohumors, drugs, and tissue extracts were

studied on the isolated heart of the snail, StroDhocheilus

oblongus. The heart is excited by acetylchollne, 5-hydroxytrypt-

amine (5-HT), and by tissue extracts made from the nerve ring and

the heart of the same snail. An atroplnlzed heart treated with

acetylchollne ceases beating. Treatment with 2-bromo-d-lysergic

acid diethylamlde (Br-LSD) blocks the 5-HT excltor action. On

the other hand, the actions of the tissue extracts are antagonized

by neither atropine nor Br-LSD.

In situ electrical stimulation of the cardiac nerve produces a

cardio-accelerator effect similar to that produced by the action

of tissue extracts on isolated hearts. Histological investigation

showed that neurohumoral-llke material is present both in the

nerve ring and in heart tissues. Granules and vesicles of this

material appear in greater quantities in the auricle than in the

ventrlcle and seem to be associated with nerve endings. Histo-

logical examination of hearts previously submitted to repetitive

electrlcal stimulation revealed that a great part of the stored,

neurohormone-llke, stalnable substance had been released.

The penis retractor muscle of Strophocheilus can be induced to

"beat" by the addition of several amines. This effect was used

as the basis for an assay of tissue extracts. Auricle tissue

extract induces rhythmicity in the penis retractor one hundred

times more effectively than does ventricle extract.

The evidence suggests that the Strophocheilus heart is regu-

lated through the release of a neurohormone different from either

5-HT or acetylcholine.
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EXCITATION AND INHIBITION OF THE HEART OF APLYSIA. Robert B.

Hill, Dept. of Physiology, Dartmouth Medical School, Hanover,

New Hampshire.

The heart of specimens of the worldwide species Aplysia

dactylomela has been reported not to beat spontaneously when

separated from ganglia (Acta Physiol. Latinoam., 2:101).

Nevertheless, if the bath is well aerated isolated ventricles

will beat vigorously. Ventricles quiescent as a result of lack

of aeration may be tetanized by electrical stimulation with

repetitive square pulses or be caused to contract by passing

direct current through the ventricular wall with either inside

or outside made positive. However, a current positive with

regard to the inside of the ventricle is more effective and will

cause further contraction of a ventricle already contracted by

another agent, such as acetylcholine, whereas a current negative

with regard to the inside will relax a ventricle already con-

tracted by another agent.

The observation that Aplysia daetylomela ventricles are not

accelerated by adrenalin or noradrenalin (ibid) appears to

indicate a pharmacological difference from the Mediterranean-

centered species Aplysia fasciata (Arch. int. Pharmacodyn. That.,

28:337) which is the more unexpected since a number of authors

have found an inhibitory action of low concentrations of

acetylcholine on ventricles of both species. I have confirmed

that low concentrations of acetylcholine, from 10 -12 to 10 -9

molar, inhibit the ventricle of Aplysia faseiata. Also con-

firmed is the action of acetylcholine on the ventricle of

Aplysia dactylomela. Concentrations of 10 -7 M and lower will

inhibit beating and relax the ventricle. Concentrations of

10 -5 M and higher can initiate beating and increase tonus. I

find that 5 x 10 -6 M acetylcholine will stop a beating ventricle

in diastole but can initiate beating in a quiescent ventricle.

The beating ventricles of Aplysia fasciata and of Aplysia

dactylomela respond similarly to adrenalin, noradrenalin,

tryptamine, and 5-hydroxytryptamine. At concentrations of

5 x 10 -5 M for adrenalin and noradrenalin or of 10 -8 M for

tryptamine and 5-hydroxytryptamine, the immediate effect is

positively chronotropie, inotropic, and tonotropic. An in-

hibitory action follows, which becomes more marked as con-

centrations are increased. Thus the discrepancy between the

pharmacology of the isolated ventricle of Aplysia faseiata

and that of the ventricle of Aplysia dactylomela is not

confirmed.
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THE EFFECT OF CHANGES IN RATE ON THE AMPLITUDE OF BEAT OF BIVALVE

HEARTS. Michael J. Greenberg_ Dept. of Zoology, University of

llllnols I Urbana_ Illinois, U, S, A.

Quiescent, isolated ventricles of Mercenarla mercenarla can be

induced to beat by electrical stimulation; the changes in ampli-

tude of an isotonic preparation induced by alterations in the

rate of stimulation can then be determined. The height of con-

traction decreases as the interval between beats is decreased

from 20 seconds to 0.1 second at 25 ° C. Tone also rises markedly

as the interval becomes smaller than one second. The amplitude-

interval relationship is helpful in understanding the following

phenomena which are observable in the performance of isotonic

bivalve heart preparations:

Acetylchollne usually decreases the amplitude and frequency of

normally beating bivalve hearts. However, near threshold, and

notably in cockle hearts, only the frequency is depressed while

the amplitude of beat increases. This response, in oyster ven-

trlcles, occurs even at high acetylchollne doses. Appropriate

changes in the ambient potassium concentration of Splsula

solldlssima hearts produce a similar effect. On the other hand,

drugs which primarily increase frequency and tone, such as epin-

ephrine, result in a diminished contraction at near threshold

doses. 5-hydroxytryptamine (5-HT) usually increases amplitude.

But this effect can be selectively blocked, and then 5-HT also

decreases amplitude while increasing rate of beat. It would ap-

pear that the effects of agents on interval-dependent processes

are important components of blvalve heart drug responses.

As the bath temperature of Mercenarla heart preparations is
o o

increased from 4 to 35 C. frequency increases linearly while

amplitude peaks at about 10°-15 ° C. The amplitude-lnterval re-

lationship suggests that this non-llnearity might result, at

least in part, from superposltlon of a frequency-dependent change

on a set of temperature-dependent ones.

Two other phenomena indicating an effect of interval on ampli-

tude of contraction are observable in bivalve heart preparations.

First is the "rest contraction." Occasional preparations beat in

sustained bouts separated by periods of quiescence. The first

beat of the bout is large; successive contractions decreasing

until a lower equilibrium value is reached. In some instances

the bouts are very short (4-5 contractions) and equilibrium is

never achieved. The second phenomenon is the appearance of fre-

quent extrasystoles in irregularly beating ventricles (e.g.,

Pectlnldae). These contractions are always smaller than those

which preceed them. Post-extrasystoles are potentiated. Phenom-

ena similar to these have been observed for some time in mammal-

Jan heart preparations. Probably there are similar inotroplc and

chronotroplc control mechanisms In mammallan and molluscan

cardiac muscle.

This study was supported by Research Grant RE-06291 from the

National Heart Institute of the U. S. Public Health Service.
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SPONTANEOUS ACTIVITY OF SPISULA INTESTINE. Richard A. Nystrom,

Department of Biolozical Sciences, University of Delaware,

Newark, Delaware.

The longitudinal smooth muscle of the surf clam,

solidissima, shows both phasic and tonic contractions to elec-

trical stimulation of either the gut or the motor nerves. Fast,

propagated, spike-like action potentials, recorded with wick

electrodes, accompany the phasic contractions and small gangli-

onic-like discharges, which are localized in certain areas of

the gut, are associated with the tonic contractions. Prosser

demonstrated that these components can be separated although

closely coupled. Greenberg produced two-phase contractions by

exciting with acetylcholine.

Isolated segments of intestine frequently, but not always are

spontaneously active. Under various conditions, at least four

kinds of spontaneous activity can be described. Under normal

conditions, the activity of the segment that passes through the
heart consists of a series of slow, rhythmic waves -- about one

wave per minute. Localized, ganglionic-like electrical dis-

charges can be recorded in regularly occurring bursts. Units

of response can be identified; single units occassionally

alternate in the basic pattern. These bursts which occur at a

frequency of 1.5 cycles per minute are not clearly _elated to
the mechanical waves. Bathing the intestine in IO-_M 5-hydroxy-

tryptamine (5-HT) ir_uces a second type of r}_thmic contraction:

smaller, isolated contractions are superimposed on the resting

waves at a rate of four per minute. At the same time, the 5-HT

depresses th_ rhythmic unit discharge seen in normal activity.
Thirdly, 10- M lysergic-acid diethylamide (LSD), a 5-HT antag-

onist, greatly enhances the 5-HT response and produces trains of

large, rapid contractions, approximately two per second. Fre-

quently, large contractions alternate with smaller ones or trains

of smaller ones. Single spikes can be recorded with each con-
traction. Lastly, IO-_M MS222, a good nerve-blocking agent for

_, elicits fast, tetanic-like contractions at a frequency
of one per second, and, related to these contractions, a rhythmic

but continuous electrical discharge.

_t the present time, no firm conclusions are obvious. 5-HT

must have more than one site of action although the pharmacology

remains confusing. A system which involves nervous activation

and spontaneous activity of nerve cells is suggested. The

relationships between the spontaneously, neurally, electrically,

and pharmacologically excited contractions remains for further

study.

These investigations were supported by grants from the
National Science Foundation (G-23864) and the University of

Delaware Research Foundation.
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NITROGEN M_TABOLISM IN METHANDROSTENOLONE _/1 TREATED CHICK/S _2

H. S. Siegel, Poultry Science Department_ Virsinla Polytechnic

Ii_s_ute, Blacksburg,Virginia. U.S.A,

Three experiments, involving 330 chicks, were performed. Vary-

ing levels of an aqueous suspension of the synthetic anabolic

steroid, methandrostenolone, were injected intramuscularly into

White Rock males from the fifth to the seventh week of age.

In Experiment I, daily doses ranged to I0 m4_/kg/day to give a

wide range and to observe possible toxicity. Although no mortal-

ity was experienced, weight gains and feed efficiency were signif-

icantly depressed. Nitrogen retention was depressed from a con-
trol value of 0.52% to 0.28% in the I0 mg/kg groups. Peetoralis

muscle weight and nitrogen concentration were significantly de-

pressed, but semlmembranosus values were not. Plasma albumin and

globulin values were slightly increased which together resulted in

a significant increase in total protein concentration.

In Experiment II a dosage range up to 5.0 mg/kg/day was admin-

istered to males of three families of paternal half-sibs. Weight

gains and feed efficiency were significantly depressed at the e.5

and 5.0 mg/kg levels. Nitrogen retention was again reduced from
0.68% in the control to 0.61% at 5 mg/kg. Muscle weights, muscle

nitrogen and plasma protein levels were not significantly affected
at these levels.

The dosages in Experiment III, ranging up to 1.0 mg/kg/day,

were administered to males of three sire families. Weight gains

were greatest at 0.5 mg/kg and nitrogen retention was highest at

0.e5 and 0.50 mg/kg (0.71%) and lowest at the 1.0 mg/kg level

(0.65%). Muscle weight and muscle nitrogen values were not sig-

nificantly influenced.

In none of these experiments were the non-proteln nitrogen sub-

stances of the plasma significantly changed by the steroid. Fam-

ily x treatment interactions for testes, comb and hematocrlt

values indicated that there were familial differences in response

to androgenic stimulation.

/__!ll?_-methyl-l?_-hydroxyandrosta-l, 4-dien-3-one, CIBA

/__2Partially supported by Ciba Pharmaceutical Products, Inc.
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ETUDE EXPERIMENTALE DU DETERMINISME DE LA MUE CHEZ LES

MYRIAPODES CHILOPODES. Robert Joly, Laboratoire de Zoolqi___,

Facult4 des Sciences, Lille (France).

Ii existe dans la t@te des Myriapodes Chilopodes une paire de

glandes c@r@brales en liaison nerveuse avec le protoc@r_bron.

D@couvertes par Holmgren (1916), elles furent interpr_t_es comme

organes endocrines par Fahlander (1938) et Gabe (1952).

Des @tudes exp@rlmentales r@alis@es chez Scolopendra cingula-
ta Latr. et surtout chez Lithobius forflcatus L° m'ont permis de

conflrmer la nature endocrine de ces glandes et d'en prgciser le

r_le dans le ph_nom_ne de la mue. Ces @tudes ont _t@ effectu@es

sur des indivldus de taille moyenne (maturus junior de Verhoeff),

sans distinction de sexe, malnte_us en @levage dans des condi-

tions de temperature (18 - 22 ° C) et d'hygrom@trie (95 - i00 %

d'humldit@ relative) constantes.

Les prlnclpaux r@sultats obtenus sont lea suivants :

- i) L'ablatlon _lective des glandes c@r_brales provoque le
d@clenchement de l'exuvlation darts 75 % des cas. Chez les t@-

moins, le pourcentage n'exc&de pas 28 & 30 %. Lorsque l'abla-

tion est unilat@rale, le pourcentage obtenu est interm@diaire

entre celui des t@molns et celui des op@r@s bilat@rau×.

- 2) L'isolement des glandes par section des nerfs les reliant

au protoc@r@bron d@clenche l'exuvlation.

- 3) L'implantation r@p_t_e de glandes c_r@brales chez les in-

dividus qui en ont _tg pr_alablement prlv@s emp@che l'exuvlation.

Celle-ci peut au contralre se produire chez les indlvidus subls-

sant successlvement une ablation des glandes et des implanta-

tions r@p@t@es de fragments de tergltes.

- 4) Chez Lithobius forficatus L. l'actlvit@ des glandes ne

semble se manifester que lO jours environ apr&s une exuviation

naturelle et paraSt se maintenir pendant 15 h 20 jours.

Les glandes c_r_brales des Myriapodes Chilopodes exercent
done une action Inhlbltriee sur la mue ; cette fonction endo-

crine est comparable _ cel!e du complexe organe X - glande du
sinus chez les Crustac@s.

Ii convient d'ajouter que chez les Chilopodes la fr@quence des

mues est soumise & des variations d'ordre individuel et qu'elle

est influenc_e par un cycle saisonnler ob interviennent plu-

sieurs facteurs extem_es : degr@ hygrom@trlque, photop@rlode,

temperature, allmentation.
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VENTRAL NERVE CORD SHORTENING; A METAMORPHIC PROCESS IN

GALLERIA MELLONELLA (L.) (LEPIDOPTERA, PYRALLIDAE). Rudolph L.

Pipa_ Dept. of Entomology and Parasitology, University of

Callfornia_ Berkeley.

Although considerable progress has been made during the past

quarter century in defining those endocrine glands which con-

dition postembryonic differentiation in insects, studies of

concomitant patterns of tissue and cell reorganization have

lagged regrettably. Such reorganization would be anticipated

in the nervous system of holometabolous insects, since exten-

sive modifications and deletions of affector and effector organs

ensue during metamorphosis.

As part of an extended investigation of neurometamorphosis

in Galleria, the course of interganglionic connective shorten-

ing was followed by measurements made on more than 200 timed

vivisections. All segments do not shorten to the same extent.

Variations range from no statistically significant shortening,

to partial shortening, to shortening with establishment of

contiguity between ganglia, to complete shortening with coales-

cence of ganglia.

In animals maintained at 30-33°C. shortening commences about

24 hours prior to ecdysis, and is completed 30-45 hours after.

Rates at which three of these segments shorten were approxi-

mated. These are: 0.27 mm., 0.46 mm., and 0.41 mm. per 24

hours. Much of the shortening which occurs is compensated by

subsequent elongation of certain of the connectives. The

morphogenlc processes of shortening and elongation are not in

phase.

The occurrence of axonal coiling during part of the short-

ening process indicates that an extraneuronal element may be

directly involved. Other cytological features have been corre-

lated with stages in the shortening process and shall be dis-

cussed.
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THEEFFECTOFJUVENILEHORMONEONTANNINGOFTHEPUPAR1-UMIN
TIiEEBONYMUTANTOFDROSOPHILAN[ELANOGA_TER. Henrietta G.

Kalicki and Marcello Giordano_ Dept. of Biolosz t Adelphi _ollege_

Garden City, L.I., N.Y.

The puparium of the ebony mutant does not undergo tannlng--

that is, hardening and darkening of the puparium cuticle--as

does its counterpart in the wild type. The lack of tanning is

correlated with a higher oxidative metabolism and lower tyro-

sinase activity in the ebony just before pupation takes place.
This inverse ratio of high oxidative to low tyrosinase activity

is normally existent in the larval stage of ebony and in wild

type and is part of a physiological control system involving two

enzyme systems which are controlled by the relative concen-

trations of two hormones. During larval life, oxidative metabo-

lism is high, tyrosinase activity is held in abeyance and the

concentration of juvenile hormone is relatively higher than

growth and differentiation hormone. This physiological control

system is reversed at pupation time; oxidative metabolism is

reduced and tyrosinase activity increases and juvenile hormone

concentration is relatively lower.

In ebony, Juvenile hormone secretion does not decrease at

pupation time and larval metabolism is maintained, as is evident

in the lack of tanning. To determine whether the excessive con-

centration of juvenile hormone is responsible for maintaining

high oxidative metabolism, third instar larvae were ligated

below the brain, in the region of the third to fifth segment.

The ebony larvae showed no tanning of the cuticle above the

ligature but did tan in the region posterior to the ligature.

Wild type larvae treated in the same way tanned on both sides of

the ligature. These results lend support to the view that the

inhibiting agent which prevents tanning in the larvae is a high

concentration of juvenile hormone which provides the proper

milieu for the activation of the cytochrome oxidative system

thereby inhibiting tyrosinase activity.

[__
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R0!E DE LA PARS !NTERCEREPRALIS c_Z LOCUSTA Z!GRATOR!A L.

(ORTHOPTERE)-Adrlen Girard lea I,ab_oratoire de Biolo_ie g@n@rale

Facult@ des Sciences, Str_ as_b0.,_r__L_Fran_oe.

L'Irradlatlon aux rayons X ou l'@lectro-coagulatlon de la r@-

glon de la Pars Intercerebralls pratlqu@e sur des larves de Locus-

ta mlgratoria phase gregaria de's stades IV ou V psrmet d'obtenlr
d_s effets vari@s:

1 o) Retard ou suppression de la mue, l'animal oouvant mourlr

l'@tat de larve permanente apr_s un long d@lal (3,5 fols la dur@e

d'un stade larvalre normal). Ces larves permanentes conservent mal-

gr@ leur _ge des ovaires Infantiles.

2 ° ) Chez les anlmaux muant malgr@ l'Interventlon on peut obtenlr

une inhibition plus ou molns complete de la m@tamorphose, une for-

te proportion des stades vI obtenus @tant des larves surnum@ralres,

des adulto_des _ ovalres Infantiles ot_ des imagos imparfaits _ ap-

parell g@nltal plus normal.
3 °) Une modification de la pigmentation: blen que malntenus en @le-

vage dense, une forte prooortlon de nos op@r@s prend la pigmenta-
tion verte normale chez les solitaires.

Nos interventions sur le protoc@r@bron about_ssent doric darts

le premier cas _ des r@sultats Identlques _ une ablation tctale

oupartielle de la glande ventrale telle que l'a pr_tlqu@e Strlch-

_albwachs, ce qul @tend a_ cas de Locusta le m@canlsme de contrG-

le de la mue blen connu ailleurs.

Pars Intercerebralls ..... Glande ventrale .... T@gument

Dans les deux autres cas ( 2_me et 3_me_ elles aboutlssent &

un r@sultat Identlque _ une implantation de Coroora allata telle

que l'a r@alls@e L. Joly. Cecl montre que toutes les actions phy-

slologiques des C. allata ( contr61e de la m@tamorphose, de la

pigmentation, du_-8_@_eo-YSp_ement ovarlen_ sont sous la d@pendance
de la Pars Intereerebralls comme l'actlvlt@ de la glande ventrale,

mais ce contrGle s'exerce d'une mani_re tout _ fait oppose@, un

m@me type d'intervention provoquant le blocage de la glande ven-

trale et l'hyoeractlvation des Co_ora allata.
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RAPPORTS ENTRE h_IEET VITELLOGENESE CHEZ LE CRABE CARCINUS MAENAS L.

No_lle D6meusy_ Laboratoire de Zoologie t Universit4 de Caen_ Caen

(Calvados)T France.

A la suite d'ablations des p6doncules oculaires (P.O) r4alis4es

chez le Crabe Carcinus maenas L., nous avons signal4 l'antagonisme

qui existe entre la mue et la vitellog4n_se (D6meusy N. et Lenel R.,

C.R. Soc. Biol., 148, pp. 156-158, 1955). Destin4s _ eonfirmer cet

antagonisme, voici quelques observations relatives K une population

naturelle de laManche (Lue-sur-mer) et quelques r4sultats exp4ri-

mentaux obtenus sur ses repr4sentants.

Les femelles parvenues en fin de croissance et qui se trouvent

vraisemblablement bloqu4es au stade d'intermue C4T, pr4sentent une

activit4 ovarienne accrue. Venant de pondre, elles subissent tr_s

rapidement une nouvelle pouss4e ovarienne.

Des femelles oeuv4es, priv4es de leurs glandes de mue au prin-

temps, offrent dans 100 % des cas, et deux _ trois mois apr_s l'op6-

ration, des ovaires envitellog4nbse. A lam_me 4poque, un certain

peurcentage des t4moins mue et pr6sente des ovaires transparents

(C.R. Ac. Sc., 255, pp. 3062-3064, 1962). Des femelles juv4niles,

soumises au m_me type d'op4ration, conduisent, dans les m_mes d41ais,

des r4sultats identiques (Cab. Biol. marine, I, pp. 259-278, 1960).

Dans les deux cas, la vitellog4n_se des op4r4s se ferait sur un

rythme plus rapide que celle des t4moins.

Aussi bien chez les animaux indemnes en C4T, que ehez les op4r4s,

l'activit4 ovarienne constat6e semble une cons6quence de l'absence

de mue. I1 se produirait sans doute un transfert vers les ovaires,

des r6serves destin6es K la croissance somatique. Toutefois, ce

transfert n'est pas provoqu6 par le d6faut de lib4ratien en D o de

l'hormone de l'orga_le Y. En effet, le d4clenchement de la vitello-

g6n&se a souvent lieu avant le moment oh normalement la glande de

mue devrait _tre activ6e. I1 est peu probable d'autre part que la

glande Y s4cr&te un principe inhibiteur de la vitellog4n_se, la

r4actien de l'effecteur, soustrait i cet 6ventuel principe, 6tant
tr_s lente.

On peut alors supposer, que dans le cas des op6r4s, l'ablatien

des glandes de mue retenti% sur le syst&me inhibiteur p4donculaire,

entra_nant de sa part une surproduction d'hormone inhibitrice de mue

(M.I.H). Ce trouble s4cr4toire affeeterait K sen tour un m4canisme

particulier agissant sur les ovaires, en l'occurence, la production

de la seconde hormone inhibitrice (0.I.H) dont l'existence se trou-

verait ainsi renforc4e.

Chez les Crabes en C4T, un sch4ma du m_me ordre pourrait s'appli-

quer. On salt en effet que les P.O de tels individus s6cr&tent une

forte quantit6 de M.I.H (Carlisle D.B., J. mar. biol. Ass. U.K., 36,

pp. 291-307, 1957).
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A STUDY OF EXO-SKELETAL CALCIUM AND ITS VARIATION IN THE CRUS-

TACEAN INTERMOLT CYCLE. Cahoon, Sister M. Odile and McWhlnnle,

M. A., College of St. Scholastica, Duluth, Minnesota and DePaul

University, Chicago, Illinois.

Paired portions of branchlostegites of Orconectes virilis,

injected with Ca 45 twenty-four hours previously, were removed

from intermolt animals before and three hours after injection

of one equivalent of premolt eyestalk extract. In pieces removed

after injection there was a significant reduction of Ca 45

(P _0.025) indicating the presence of a molt promoting hormone.

This drop was also seen in the measurement of total calcium

found in the carapace of intermolt animals injected with premolt

eyestalk as compared with the calcium in the carapace of non-

treated Intermolt animals (P < 0.005). At three hours after

premolt eyestalk injection, the stomach of intermolt animals

did not demonstrate a rise in calcium nor was there a signifi-

cant difference in Ca 45 levels in liver, blood filtrate, blood

protein or green glands of these animals.

Similar studies using premolt animals injected with intermolt

eyestalk extract did not show a significant difference in calci-

um levels in the carapace before and after injection, indicating

that a molt inhibiting hormone was not capable of reversing the

molt cycle after it had been initiated.

Environmental studies of early premolt crayfish placed and

maintained in water having a Ca 45 activity of 8_uC/100ml showed

that carapace had reached a maxlmum load of Ca45by twelve days

and stomach by nine days. Blood filtrate and blood protein

varied inversely while green glands and liver showed little

Ca 45 uptake by this time. The ratio of specific activity of

Ca45/mg dry weight to total calclum/mg dry weight of each tissue

appeared to vary in six day cycles. Destalked crayfish, under

similar conditions, are being studied to determine the relation

of eyestalk hormone to uptake of Ca 45.
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GLANDES ENDOCRINES PROTOCEPHALIQUES ET CYCLE

D'INTER/_UE CHEZ SQUILLA MANTIS LATREILLE (CRUSTACE

STOMATOPODE). P. Drach et M. Gabe, Facult4 des Sciences de Paris,

France.

Les cellules neuros4cr4trices d4sign4es sous le nom de pars

ganglionaris X-organi, la glands du sinus et la pars distalis X-organi,

bien que de structures enti_rement diffErentes, subissent au tours de

llinterrnue, des modifications cycliques dont l'Etude prEa]able est n4ces-

saire _ touts recherche physiologique.

Les cellules de la pattie ganglionnaire de l'organe X ne contiennent

au debut de llinterrnue (A1) que de rares grains de sEcrEtion colorab]es

par llh4rnatoxyline chromique et la fuchsine-paraldEhyde; une augmentation

assez rapide conduit _ un premier maximum qui correspond _ la periods de

stahilit4 physiologique (C). Une prerniAre diminution survient au debut de

la p4riode pr4paratoire _ la rnue suivante (D0-DI'); un deuxi_rne maximum

correspond _ la rnise en place des soles (D_'); - d_s lors, la quantit4 de
produit de neuros4cr4tion diminue progresszvernent _usqu'_ l'exuviation.

La glande du sinus , dont la zonation est rnoins nette que chez les

D4capodes, se montre assez pauvre en produit de sEcr4tion chez les ani-

maux qul viennent de rnuer (AI), puis s'enrichit rapidernent au cours du

durcissement de l'exosquelette (B_). L'abondance du produit diminue _ la

p4riode de stabilit4 physiologique (C); les fluctuations qui surviennent au

cours de la preparation h la nouvelle mue (grape D) sont encore difficiles

analyser.

Le cycle sEcr4toire rn4rocrine des cellules de la partie distale de

l'organe X cornporte l'41aboration intracellulaire de structures en bulbes

d'oignon au centre desquelles apparaissent ensuite des rnottes acidophiles;

celles-ci quittent la cellule apr_s disparition des bulbes d'oignon et le

cycle recommence. Ces diff4rentes cellules fonctionnent de faqon asyn-

chrone, suivant tun gradient lat4ro-mEdial, de sorte que tous les stades du

cycle existent _ tout moment de l'interrnue. L'dtude quantitative montre

toutefois que l'_laboration des mottes acidophiles est rnaxirnale au moment

du durcissernent du t4gurnent (Bz) et lors de Ia rnise en place des soies
(DI"); elle est naturellernent pr4cEd4e d'une multiplication des
structures en bulbes d'oignon.
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ADAPTATION CHROiIATIQUE CHEZ LE CRUSTACH DHCAPODE CRANGON CRANGON

(LINNH) PAR EFFET RECIPROQUE. Colette Chassard, haboratoire de

Zooloqie, Facult4 des Sciences de Paris, _rance.

D_s que deux ou plusieurs Cran oqo_n sont mis en pr4sence, leur

adaptation chromatique _ un fond blanc est totalement modifi4e;

l'animal ne r@agit plus en fonction du fond mais selon la couleur

des individus qui l'entourent. Dix Crevettes sombres (provenant

d'un fond noir) sont mises ensemble sur un fond blanc -. aucune ne

s'4claircit pendant les trois jours de l'exp6rience; un animal

blanc int4gr4 _ ce groupe noir s'assombrit aussitSt. Ainsi, chaque

unit4 d_ groupe, au lieu de r4agir en fonction de la couleur du

fond se maintient, ou s'adapte, en accord avec celle de ses cong6-

n_res. On volt que dans ce cas la r4action r4sultante de l'ensem-

ble est radicalement oppos4e _ celle de chaque individu qui,

pris isol4ment et mis dans les m@mes conditions s'4claircit rapi-

dement par adaptation au fond blanc. Dans le cas oh deux Cranqon

seulement, l'un noir, l'autre blanc, sont mis en pr4sence, le

sens de l'influence chromatique d4pend du stade du cycle d'in-

termue de chacun d'eux.

Les courbes d'4talement des chromatophores en fonction du temps

montrent que ces interactions sont presque imm4diates : elles se

produisent d'une fagon totale g4n4ralement en dix minutes; elles

sont donc plus rapides que l'adaptation au fond; elles sont d'au-

tre part d'une meilleure efficacit4 car la migration des pigments

est plus compl_te.

L'ablation des p4doncules oculaires ou l'application sur ceux-

ci d'un vernis noir opaque supprime toute r4ponse; par contre, la

r4action se produit entre des animaux s4par4s par une paroi de

verre; c'est donc bien une excitation visuelle qui provoque chez

Cran_ cette adaptation chromatique _ effet r4ciproque.

Sur fond noir, le ph4nom_ne ne semble passe produire.

Ces fairs pourraient expliquer les r4actions anormales de

Cranqon observ4es par certains auteurs parmi lesquels Brown et

Ederstrom (1940) qui constatent : "The behavior of the animals

upon backgrounds in the laboratory was moderately irregular. Al-

though the animals were usually light upon a white background and

black upon a black one, there were occasional exceptions".

Ces ph4nom_nes d'adaptation chrematique r4ciproque entre indi-

vidus sont l'expression d'une sensibilit4 optique et s41ective

chez Cran_on cranqon.
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ENDOCRINOLOGIE ET GENETIQUE DU SEXE CHEZ LES

CRUSTACES SUPERIEURS. H41_ne Charniaux-Cotton t Labo-

ratoire de G4n4tique 4volutive t C.N.R.S., Gif-sur-Yvette,

Seine et Oise_ France.

Pour rendre compte de l'4volution du sexe, il est ndcessaire

d'envisager l'existence de deux groupes de ghnes :

I) les gBnes des caractBres primaires et secondaires des

deux sexes, tous pr4sents dans chaque individu ;

2) un ensemble de gBnes formant la "d4termination g4ndtique

du sexe" et qui diffBre d'un sexe A l'autre ; cet ensemble assure

l'expression des g_nes des caract_res d'un seul sexe.

L'hypothBse de ce double systhme gdndtique s'accorde parti-

culi_rement bien avec l'endocrinologle sexuelle de s Amphlpode s

Talitridae (x). Le jeune est sexuellement indiff4renci4 et poss_-

de une 4bauche de glande androgBne. (_and cette 4bauche se dg-

veloppe, elle secrete l'hormone androg_ne qui impose la diffg-

renciation_(spermatogenBse comprise) et est, de plus, inhibi-

trice des caract_res_ . Quand l'4bauche ne se dgveloppe pas,
la gonade s'autodiff4rencie en ovaire ; l'ovaire (contrairement

au testicule) est endocrine et secrete les hormones contrSlant

les caract_res_ externes. La ddtermination ggn4tique du sexe

d4cide donc de la s4cr4tion ou de la non-s4cr4tion de la glande

androg_ne.

Les inversions exp4rimentales du sexe montrent, d'autre

part, que chacun des sexes poss_de its g_nes des caractBres

sexuels de l'autre sexe. En effet, une $ , aprBs la greffe d'une
glande androgAne, acquiert tousles caract_res primaires et

secondaires_. Inversement, le m_le possAde les gBnes des

caract_res_, comme l'ont montr4 des exp4riences r4centes :

apr_s l'ablation des glandes androg_nes, le testicule de certains

Talltridae s'inverse en un ovaire et induit l'apparition des ca-

ractBres _ externes.

I/ est int4ressant de souligner la diff4rence entre le d4ter-

minisme g4n4tique de la s4cr4tion de l'hormone o_(qui appartient

au groupe 2) et celui de la s4cr4tion de l'hormone _ (groupe I).
Ceci explique que les techniques ch/rurgicales de l'endocrinolo-

gie permettent d'obtenir la s4cr4tion de l'hormone _ chez le O_

g4n4tique, mais non l'inverse ; en effet, le o_possAde les gBnes

pour la s4cr4tion de l'hormone ovarienne tandis que la _ ne pos-
s_de pas le systAme g4n4tlque responsable de la s4cr4tion de

l'hormone androgAne.

(x) Charniaux-Cotton, H. 1962 Gen. Comp. Endocrinol. Sup_p__. _I,
241-247.
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LA NATURE ET LE DETERMINISME DE L'EURYHALINITE

CHEZ LEBISTES RETICULATUS ( CYPRINODONTIFORMES,

POECILIIDAE), T. MOHSEN_ Facult4 des Sciences, Universit4

de Dakar, S4n4gal.

Lebistes reticulatus 4fair consid4r4 jusqu'_ r4cemment com-

me une esp_ce d'eau douce stricte. Nous avons d4montr4 exp4-

rimentalement, que transf4r4s directement de l'eau douce

l'eau de mer, les individus ne r4sistent point _une concentra-

tion de plus de 50% d'eau de met. Cependant, si le passage

d'eau douce en eau de met est effectu4 graduellement pendant

au moins 36 heures, tousles individus le subissent sans morta-

lit4. L'euryhalinit4 ainsi acquise est temporaire, puisque les

animaux la perdent au bout d'environ 36 heures en eau douce.

Par contre, le passage d'eau de mer en eau douce, se fair d'em-

bl4e, _ n'importe quel moment, sans besoin d'une adaptation

pr4alable. Ii est _ noter que devant un choix entre l'eau douce

et l'eau de met, les animaux, m_me adapt4s _ l'eau de mer,

continuent k pr4f4rer l'eau douce, mais qu'ils fuient moins ra-

pidement l'eau sal4e que les t4moins d'eau douce.

Nous avons r4alis4, exp4rimentalement, chez cette esp_ce,

un cycle complet en eau de mer, d4montrant ainsi qu'il ne s'a-

git sQrement pas d'un ph4nom_ne de survie en eau de mer mais

d'une vraie adaptation, d'autant plus que la croissance des jeu-

nes n4s dans ce milieu n'est nullement inhib4e, mais au contrai-

re 14g_rement acc414r4e.

Cette adaptation _ l'eau de mer pose deux probl_mes,d'une

part celui de son d4terminisme, d'autre part celui de la r4ali-

sation d'un 4quilibre hydro-min4ral avec le milieu.

Pour ce qui concerne le d4terminisme, nous avons envisag4

le rSle de la glande thyroi'de. Des lots d'animaux ont 4t4 trait4s

par la thyroxine et la thiour4e, afin de d4tecter l'action de ces

substances sur la possibilit4 du transfert de l'eau douce en eau

de mer. Les r4sultats Dbtenus nous paraissent en contradiction

avec la r_gle g4n4rale, selon laquelle le passage d'eau de mer

en eau douce est accompagn4 d'une activation de la glande

thyrolde et le passage d'eau douce en eau de mer par une inhi-

bition de l'activit4 de cette glande.

Concernant l'4quilibre hydro-min4ral, nous pensons que l'hy-

poth_se de poikiloosmose n'est pas _ rejeter apriori. Nous es-

p4rons pouvoir r4soudre ce probl_me d'une part en mesurant

les variations de la teneur globale des ions Na + et K + dans le

corps des individus, maintenus dans des milieux de salinit4s

vari4es, _ l'aide du photometre _ flamme, d'autre part par la

mesure directe de la teneur du sang en ces ions _ l'aide d'une

m4thode de microcryoscopie. I/4
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POST - IRRADIATION PROTECTION AND RECOVERY. M. Maqsood, CENTO

Institute of Nuclear Science, Tehran ( Iran ).

Administration of olive oil within an hour after whole-body x-

irradiation of male mice at a dose of 625 r (LDso (30)) significantly

increases the survival rate when compared with the x-irradiated un-

treated mice. The effects of x-irradiation on bone marrow, spleen,

thymus, liver, gonads and fertility rate of x-irradiated and olive oil-

treated x-irradiated male mice at different time intervals, following

whole-body x-irradiation have been investigated. Olive oil therapy

accelerated the rate of cellular regeneration and repopulation in the

bone marrow, spleen, thymus and gonads. Whole-body x-irradiation of

male mice did not produce any significant pathological changes in the

liver as judged from histological examination. Following x-irradiation

there was evidence that Kupffer cells were phagocytizing the circulating

debris. Administration of esters of certain unsaturated fatty acids,

i.e. methyl oleate and methyl linoleate, within an hour following whole-

body x-irradiation of male mice at 625 r (LD 50 (30))' accelerated the

rate of cellular regeneration in the testes of these animals when com-

pared with the untreated x-irradiated controls, on the 3Oth day post-

irradiation. On the other hand esters of certain other saturated fatty

acids, i.e. methyl stearate and methyl palmitate adversely affected the

rate of cellular regeneration in the testes of x-irradiated mice. These

differences may, in part, be due to differences in the composition of

the esters of unsaturated fatty acids used in these experiments.

Whole-body x-irradiation of male mice at a single exposure of 625r

decreased the fertility rate and significantly lowered the number of

litter size obtained by mating x-irradiated males with non-irradiated

females, 1 to 45 days post-irradiation. At this 6ose level x-irradiated

males recovered in their fertility rate as judged from their litter size

production 65 to 75 days post-irradiation. Intraperitoneal administra-

tion of 1 ml olive oil, improved fertility rate of treated male mice, 30

days post-irradiation. The olive oil-treated mice were twice as fertile

as the untreated x-irradiated male mice. There are indications that

olive oil therapy by restoring the impaired physiological processes of

cells, accelerates the rate of cellular regeneration and repopulation

in the gonads of x-irradiated male mice_ at different time intervals

following x-irradiation. Intraperitoneal administration of 1 ml. of

mineral oil or 40 mg of powdered glass ( -- 40 microns) in 1 ml of

saline within an hour following whole-body x-irradiation at a single

exposure of 625r, resulted in marked degenerative changes in the gonads

of the x-irradiated mice when compared with those observed in the un-

treated x-irradiated mice. The harmful effects of mineral oil-powdered

glass on the sex organs of the x-irradiated male mice appeared to be,

in part, due to certain systematic disturbances which resulted from

their intraperitoneal administration following x-irradiation.

Work carried out at the University of California, Berkeley. U.S.A.
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SECRETORY ACTIVITY OF THE CORPUS CARDIACUM
DURING THE PUPAL DEVELOPMENT OF MUSCA NEBULO.

G.Bhaskaranp and P.J.Deoras_ Department of

Entomologyp Haffklne Institute 7 Bombayp India.

The corpus cardiacum consists of the deeply
stainable chromophile cells and the chromophobe

cells. In the early stages of pupal development,
the cytoplasm of the chromophile cells are

stained red uniformly with Azan. Twenty four
hours after pupation, the intensity of the stain
in these cells increases considerably. During

this period, the ring gland lles behind the
brain. Forty eight hours after pupation, the
chromophile cells contain fairly detectable
colloidal matter. After seventy two hours of

pupation these cells contain numerous deeply
stained colloidal particles which are gradually
released into the lumen of the gland.Just before
emergence, the corpus cardiacum is replete with

secretory colloids and these are all aggregated
into the space adjacent to the aortic wall.
A few hours after feeding, in the newly emerged

fly, the secreted colloids disappear from the
corpus cardiacum. The histological evidence
therefore indicates a definite secretory

function for the chromophile cells of the corpus
cardiacum during pupal development.
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HORMONAL CONTROL OF OVARY DEVELOPMENT IN THE

HOUSE-FLY, MUSCA NEBULO. P.J. Deoras, and

G. Bhaskaran_ Department of Entomology 7 Haffklne

Institute; Bombay_ India.

Extirpation of the corpus allatum in a newly
emerged females prevents ovary development. The
oocytes do not grow beyond the yolk deposition
stake. Implantation of corpus allatum from mature
females or males, promotes ovary growth in the
allateetomised females. Likewise,transplantation
of the brain-ring gland complex from 1st instar,
2rid instar or early 3rd instar larvae, promotes
ovary growth in these females.On the other hand,
the brain-ring gland complex of the late 3rd
instar larvae does not promote the growth of
the allatectomised females. However, the corpus
allatum part alone of the ring gland of the
late 3rd instar larvae when transplanted into
allatectomised females also initiate yolk
deposition in the oocytes. These studies
therefore indicate that the Juvenile hormone end

the hormone regulating ovary growth are probably
one and same substance.
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A MODIFIED INDUCTO_ THEORY OF SEX DIFFERENTIATION AS APPLIED TO MAN. John M.

O_itz and David W. Smith I Depts. of Pediatrics and Med. Genet 2 University of
Wisconsin School of Medicine.

The discovery of the actively male-sex-determining role of the Y-

chromosome in man has facilitated an extension of a modification of the

inductor theory of Witschi to the interpretation of normal and abnormal sex

determination and differentiation in man. Primordial germ cells, Phe main

inductors of the gonad, migrate from the posterior gut endoderm to the

gonadal ridges which consist of a medulla of mesonephric blastema and a

cortex of celomic epithelium. They are distributed to medulla and cortex in

both sexes and enveloped with follicle cells which are homologous with

granulosa and Sertoli cells. The follicle cell, the cortical inductor,

responds best to an XX, but also to an XXX constitution with more or less

ovarian (cortical) development and Mullerisn duct differentiation. The

medullary interstitial cells which are homologous with Leydig and hilus cells

react normally to XY and XYY constitutions with testicular (medullary) 8nd

hence Wolffian duct differentiation and Mullerian duct suppression. The

primordial germ cell is bipotential as demonstrated by the formation of

oogonis in the cortex and spermstogonia in the medulla of XX/XY ovotestes.

Mutations and sex-chromosomal imbalances, i.e. aneuploidy, deletions and

certain types of mosaicism may lead to the genetic forms of gonadal

dysgenesis and/or intersexuality which have been classified under Turmer's

and Klinefelter's syndromes, true hermaphroditism and pseudoh_rmaphroditism.

Environmental factors, auch as exogenous hormonal alteration can result in

postgenetic intersexuality.

Interference with the inductor capacity of the primitive testis leads

to various degrees of imperfect differentiation of the Wolffian ducts and

incomplete suppression of the Mullerian ducts. Various examples of these

conditions will be presented and discussed in the light of this theory.
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OVULATION INDUCING ACTION OF 17-SPIROLACTONES AND A-NOR-

PROGESTERONE IN RANA PIPIENS. William B. Langan, _partment
of Physiology, State University o± New York) Downstate _dical

Center t Brookl_n_ New York.

The ability of 45 steroids to induce ovulation in Rana
pipiens has been studied by the following method: Hibernating
frogs were procured from Vermont during March and April and
housed in pairs in plastic cages at temperatures ranging from
18° to 22° C. The steroids were carried in ses_ oil and

administered in a single intraperitoneal injection. Ovulation
was determined by manual stripping of the eggs twenty-four

hours after the injection, followed in forty-eight hours by
direct inspection of the eggs in the oviducts and uteri. The
effective compounds were those which possessed androgenic,

progestational or mineralocorticoid activity, whereas estrogens
and glucocorticoids were ineffective. Doses ranged from O.01

to 5.0 rag.

Recently the two spirolactones 3-(3-OXO-17_-hydroxy-4-
androsten-17Q.yl) propionic acid - y-lactone and its 19 nor-
analogue and A-norprogesterone were also found to be capable
of inducing ovulation in the frog in doses of 0.1-3 mg. The
17-spirolactones possess progestational activity. Since the
latter compound is devoid of androgenic or progestational

activity, it appears that a steroidal substance capable of
inducing ovulation in Rana pipiens need not possess these

biological properties.
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THE INFLUENCE OF ESTRIC_ AND ESTRADIOL-17B ON UTERINE WEIGHT AND

ALKALINE PHOSPHATASE LEVEL. Leonard Grosso t Dept. of Biology,

Long Island Universityp Brooklyn t New York.

It has been known for many years that uterine development,

growth, composition and metabolism are greatly influenced by the

estrogenic hormones. More recently the interaction of estrogens,
their metabolites and steroids of the adrenal has received atten-

tion. Some investigators believe that effects previously thought

to be due to one hormone may represent the net activity of a

number of hormones and possibly their metabolites.

The present report concerns itself with the weight and alkaline

phosphatase tiler of the uterus under the influence of two estro-

gens, estriol and estradiol-17B, administered separately and

together.
Rats of the CD strain weighing approximately 135 grams were

utilized. Three major groupsof animals were established as fol-

lows: l) ovariectomized; 2) ovariectomized - adrenalectomized;

3) hypohysectomlzed - ovariectomized - adrenalectomlzed. Each

group was subdivided so as to include members receiving either:

l) 0.1 ug estradiol-17B; 2) 1.0 ug estriol; 3) 0.1 ug emtradiol-

17B plus 1.0 ug estriol; $) sesame oil without hormone; subcutane-

OuSly administered once a day for three days starting seven days
after surgical procedures. All animals were sacrificed 72 hours

after the start of hormone or oll injection. Immediately after

killin@ uterine wet weights (after blotting) were recorded and

organ alkaline phosphatase determined colorimetrically.

Both emtriol and estradiol-17B caused a significant increase

in uterine weight in all groups. Estradiol was more effective

than estriol. V,_en the two hormones were administered simulta-

neously an additive effect was not seen. The alkaline phospha-

tase titer was significantly raised in all groups when estriol

and estradiol-17B were administered singularly. The latter

was more effective and caused a greater enzyme increase over

the estriol caused increase. When the hormones were administered

simultaneously the enzyme level was not significantly higher

than the estradiol-17B induced increase.
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EFF_5_SOFEXDC_OUSHORMONES ON THE REPRODUCTIVE STRUCTURES OF THE FEMALE

BAT RHINOPOMA. I_, S, Ramaswami. Dept. of Zoology. University of _asthan.
Jodhnur. India.

Wroughton (Rhinopomatidae, Mloroohiropte_a) is a

non-hibernating bat whose breeding season is from March to July. Pregnan_
is usually in -the right horn and both ovaries are funotAonal.. The oorpus

lute,-, is of the extraovarian stalked type. The ovulation is induced llke

in the non.hibernating _ (Megachiroptera).

In October, the reproductive organs of Rhino_a return to normalc7

after the previous pregnancy. This is also the month when the hibernating

bats. e_ter into their winter sleep thus enabling us to establish a
rision in the reproductive behaviour' between the hibernating microohiroptera

and the non-hibernating R_ino_m, a and _e_. During October, RhinoDcma
females were injected with small doses of various _ian hormones and

were examined after 2-8 days. Estrogen (Ovocyclin Ps Ciba), 19-nortestos-

terone (Parke Davis), methyl testosterone (Bica-ganio Lab. USA), hm_au eho-

rionle go_dotrophin (Primogonyl, Sohering) and lutolnizing hormone (NIH)

were oapable of inducing ovulation in either or both ovaries; stalked cor-

pora lutea were noticed in all these oases. The s_ dose of 19-n_s-

tosterone in addition to inducing ovulation also caused the development of

a small testis-like structure in the medullary region on one side of some

ovaries. Progesterone (LutocTclin, Oiba), adrenocortiootrophie hormone

(Crookes), lactogenic hormone (Panlitar_ Armour), testosterone propionato
(Perandren; elba; Biorganio Lab, USA), hydrocortieone (elba), follicle-

stimulating hormone (NI_, pregnant mare serum gonadotrophin (Priantin_
Sobering}, Norlutin (Parke Davis), Nileva_ (Searle) and Enovid (Searle)

did not bring about ovulation.

In the experiments conducted during February, RhinoDmm reoeivin_ 5 mg
of 19-nortestostorone (administered in 1 mg dose every alternate day) and
those receiving HCG (50 I.U.) were examined after 15 days. The androgen

treated ovaries showed corpora lutes. In the HOG treated animals, the
ovaries hypertrophied and showed many corpora lutea atretioa but no

corpora lutes.

The uterus of the treated animals also showed ohanges in the _mnetrium

and endcmetri_ The ,_metri,_ appeared oomparatively thinned out in the
Nilevar, Enovid and Norlutin injected speoimens; the endometrium showed

hardl_ any change in estrus animals and I_H, ACTH, PMS and b_drocortisone
injected animals while the others e_hibited varying amounts of ohange_
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ON THE PER IODIC ACID-SCHIFF REACTIVE NEUROSECRETORY MATERIAL

AND ITS VARIATION DURING THE REPRODUCTIVE CYCLE OF THE INDIAN

BAT, RHINOLOPHUS ROUXI (TEMN.). Navanit Laxman Shah, Indian

Cancer Research Centr£, _!, B_a-_7-IH_[K.

The neurosecretory material (NSM) found in the neuro=

secretory cells, the eminentia mediana, the stalk, and in the

infundibular process of the bat shows a positive per iodic acid
Schiff (PAS) reaction. The PAS reaction is positive even after

the saliva digestion of paraffin sections. It is absent after

acetylation of sections. The NSM shows toluidine blue meta=

chromasia. Therefore, the NSM of the bat has a mucoprotein

component. In the light of recent controversy over the presence

of a mucoprotein component of NSM this aspect has been studied
in detail. Strong as well as weak PAS reactive NSM stains

strongly with alcian blue, aldehyde fuchsin and chrome hemato=

xylin. The chrome hematoxylin staining reveals more NSM than

that after the PAS staining of the adjoining section. The near

absence of the NSM has been observed only in the PAS stained

neurohypophyses of some female bats. The rostral part of the
median eminence and the processus infundibuli of the bat show

the same morphology, quantity and the intensity of the PAS
reaction of the NSM.

For a quantitative study of the PAS reactive NSM of the

bat during its annual reproductive cycle, the processus

infundibuli of 95 9 and 22 & hypophyses have been examined.

The females in pro-oestrus and pregnancy (February-June) have

a small quantity of the PAS +ve NSM. The NSM is negligible in

amount at the time of early pregnancy (April), but thereafter

it increases until parturition. The lactating females (July-
August) have a fluctuating quantity of the NSM. At the end of

the lactation period the quantity of the NSM is fair. It then

radually increases from the time of the beginning of anoestrus

September) and reaches a maximum at the end of anoestrus

(January). Preliminary observations on the males indicate that

the quantity of the NSM increases from the month of dune to

January. However, a sudden reduction in the quantity of the NSM
observed in December is followed with a remarkable increase in

January. The quantity decreases once again in February and is

the least in males in the month of May when they are resting.

Prior to the commencement of the active sexual phase,

i.e. in January, both the sexes show a very high content of the

PAS +re NSM in the processus infundibuli. At this time there

are numerous peripheral mucoid (FSH) cells. A gradual decrease

in the quantity of the NSM in both the sexes takes place at the

time of the increased sexual activity (February-March), when

numerous actively secreting FSH cells and vesiculate mucoid

cells are seen in the anterior lobe. The presence of a negli=

gible to fair amount of NSM during the early pregnancy of the

females (April) and the active spermatogenesis in Males

(December) coincides with the presence of numerous brick-red

LH secreting mucoid cells in the pars distalis.
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PSEUI3OPREGNANCY IN OVARIECTOMIZED FERRETS. G. Dale

Buchanan, Department of Anatomy, University of Tennessee

Medical Units, Memphis, Tennessee.

Pseudopregnancy in ferrets lasts as long as pregnancy and is

characterized by marked folding of the uterine epithelium and

enlargement of the glands. As in other mustelids, the decidual

response is epithelial, and consists of the development of large,

frequently multinucleated cells and areas of plasmodial tissue.

These changes occur first in the luminal cells and subsequently

spread to the deepest parts of the glands. This histological
picture is identical to that seen in the inter-embryonic areas of

the gravid uterus.
To study the effect of ovariectomy on pseudopregnant ferrets,

estrous females were mated to infertile males during the normal

breeding season. Bilateral ovariectomywas performed 6 or 8

days (in one case i0 days) post coitum. This is 1 to 2 weeks

before the appearance of the epithelial changes which character-

ize pseudopregnancy. Left and right uterine horns were removed

separately at selected times after ovariectomy. Histological
examination of the uteri showed normal pseudopregnant changes

in the endometria, whichwere comparable to synchronous stages

in intact animals.

The failure of ovariectomy to prevent pseudopregnancy in the

ferret is difficult to explain since, presumably, functional

luteal tissue is required for its manifestation. Certainly in the

rat, mouse, rabbit and guinea pig, ovariectomy shortly after

ovulation prevents the development of pseudopregnancy. It is

possible that by the time of ovariectomy, adequate amounts of

progestins have already been secreted to bring about uterine

proliferation. This view is difficult to accept since the ovaries

were excised some days prior to the appearance of the epithelial

changes. Furthermore, uteri removed 28-31 days after ovariec-

tomy still showed extreme plasmodial involvement. It is also

possible that non-ovarian tissues can secrete sufficient proges-

tins to sustain pseudopregnancy. There is no direct evidence

for this hypothesis, but some data exist which do suggest that

pseudopregnancy may proceed in animals with hypofunctional

corpora. Hill & Parkes (Proc. Roy. Soc. I07B:39, 1930)secured

estrus, mating and ovulation in anestrous ferrets with HCG.

Some animals showed pseudopregnant uteri 21 days after the last

hormone injection. In this laboratory, estrus was induced with

PMS and after mating, ovulation secured with HCG. Uteri which

looked grossly to be pseudopregnantwere obtained 30-35 days

after the hormone injections. The presence of the ovaries in

these cases complicates the picture, but does suggest that

continued pseudopregnancy may be possible in spite of reduced

progestin titers.

This investigation was supported by USPHS Research Grant

GM-07251-02 from the Division of General Medical Sciences.



THE EFFECT OF GONADOTROPHIC HORMONES OR THE IN_VATURE RABBIT OVARY. Richard

R. Foxl _. X. Zarrow I add J. L. Cavanauqh I The Jackson Laboratory1 Bar

Harbor_ Maine_ and Purdue Unive_ity1 Lafayette: Indiana,

Wilson and Zarrow (J. Reprod. Fertil. 3:148-158_ 1961) and Zarrow and

_iIson (Endocrinology 69:B51-B55, 196_) report precise quantitative studies

of superovulation for the mouse and the rat. They llst optimal hormone doses,

time intervals between administration of PMS and HOG, and the effect of age

on ovarian response. Similar studies on the rabbit are in progress using
sib comparisons for treatment groups. Data from strain III (New Zealand White

origin) females ranging in age from 50 to 150 days indicate that with 200 iu

P_S the ovary commences to increase in weight at about 65 days of age with a

peak occurring at 80 to 95 days. Following the peak the response decreases

until 110 days and then plateaus. The response to 50 iu of PMS is similar

but of less magnitude and is delayed approximately 10 days. Two effects of

the exogenous hormones were noted. N_croscopically a change in follicle size

with some follicular hemorrhage occurred. _icroscopically thecal disorganiza-

tion and an increase in granulosa cell size were evident. The magnitude of

these changes, the follicle size, and the granulosa cell size parallel the

gross effect on ovarian weights. Preliminary data indicate the optimal time
interval between PM$ and HOG to be about 72 hours. A maximum of V4 fertilized

eggs were recovered from one 87 day old female (84 days at time of PMS).
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GONADALHORMONES:EFFECTSOFHYPOTHALAMICIMPLAN-YSON
REPRODUCTIONIN THERAT. Robert D. Lisk, Dept. of Bioloq_,

Princeton University_ Princeton, New Jerseyt U.S.A.

Gonadal hormones can effect reproduction in the rat

through interaction at two discrete loci in the hypothalamus.

Estradiol implants in the preoptic-anterior hypothalamus of
castrate females results in return to full estrous behavior.

Similar implants in the arcuate-mammillary region of intact

rats inhibit gonadotrophin release resulting in atrophy of

the gonads. The present report deals with behavioral

responses, pregnancy, delivery, and rearing of the young

after estradiol, progesterone or testosterone have been

implanted in the gonadotrophin inhibiting center of intact

female rats.

The hormone was implanted either as a ball fused to the

end of 30G tubing or contained within the lumen of 27G or

30G tubes. In all cases, the vaginal cycle was followed

one week prior to hormone implant and throughout the experi-

ment. One week following hormone implant the animals were

placed with males and left together for 4 weeks.

After implant of a ball of estradiol the vaginal cycle

was displaced towards estrous. When the males were intro-

duced, all i0 animals immediately mated, repeatedly, every

day for the next 4 weeks. When smaller implants of

estradiol were used, the vaginal cycle tended to diestrous

for 3 weeks. After this, full cycles of irregular length

commenced and the rats began mating, accepting the males

during all phases of the cycle. No pregnancies occurred.

Following implant of a ball of progesterone, no change

in the estrous cycle was noted; the animals mated, gave

birth 23 days later and reared their young.

Following the implant of a ball of testosterone, the

vaginal smear tended to diestrous for a week, then irregular

cycles commenced. These animals mated a number of times

at estrous; about one half never showed signs of pregnancy,

the other became pregnant but died during labor.

When an implant of estradiol was embedded in the anterior

pituitary the rat became pregnant. Pregnancies, followed

by the birth of normal young which were successfully raised,

occurred when the testosterone implant missed the arcuate

region.

Thus it appears that in the interactions of the gonadal

hormones at the arcuate nucleus in the female rat, estrogen

levels are most critical, both in the regulation of

behavioral and physiological mechanisms. Testosterone

appears to interfere with the proper functioning of the

pituitary, while progesterone appears to be of little

importance in the feedback system through the arcuate

region of the rat.
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CORRELATIONS BETWEEN DECIDUOMATA, INTRAOCULAR CORPORA LUTEA,
PITUITARY PROLACTIN LEVELS AND DURATION OF PSEUDOPREGNANCY IN

MESOCRICETUS AURATUS. George C. Kent_ Jr._ Dept. of Zoology,

Louisiana State University_ Baton Rou_e_ Louisiana_ U.S.A.

The several studies were independent of one another. Pseudo-

pregnancy (PS) was induced by sterile mating (SM), deciduomata

(DCR) by 2 thread loops 48 hrs. later, prolactin (LTH) levels

were assayed by crop sac method, corpora lutea (CL) were intra-

ocular autotransplants, one CL per animal. PS was deemed to

have terminated when psychic estrus was manifest. In the fol-

lowing chronology numerals indicate total hours elapsed since

SM. Approximately 6 hrs. may be subtracted to determine hours

elapsed since ovulation. 12: luteinization has commenced.

36: CL exhibits peak vascularity. 4._8:CL fully luteinized,

LTH at peak level. 84: frank DCR. 96: glycogen apparent in

DCR. 108: initial decrease in vascularity of CL, accelerated

decrease in diameter of CL. 144: DCR reaches peak differentia-

tion, CL exhibits vascular stasis, lutein color less intense,

LTH still relatively high. 156: CL white, swells. 18._6:DCR
shows initial necrosis. 204: PS terminates.

Previous work in our laboratory has shown that exogenous

LTH induces larger DCR, and that normal DCR cannot be pro-

longed by exogenous progesterone administered l mg daily from

day of trauma. Although the CL commences to retrogress at

108 hrs. pituitary LTH levels remain near peak and the DCR con-

tinues to develop, remaining healthy 3¼ days after start of CL

retrogression. We have not yet correlated the CL of the intact

ovary with the other observed phenomena. LTH assays beyond

144 hrs. of PS are now in progress. The possibility of an ef-

fect of LTH not mediated through the ovary in the maintenance

of DCR will be investigated. That prolactin is luteotropic

in the golden hamster has not yet been firmly established to

our knowledge. All observations were made in our own labora-

tories. Published data cited herein: Kent and Atkins, Proc.

Soc. Exper. Biol. & Mad., 1959, v. lOl, I06-I07; Turnbull and

Kent, Anat. Rec., 196"_, v. 145, 97-I00. (Prolactin supplied

by the Endocrinology Study Section, N.I.H.).
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ACTION D'UNE EXPOSITION AIGUE A UN FROID RIGOUREUX SUR LA

FONCTION ENDOCRINIENNE DU TESTICULB. Marcel__._P__errault et

Louis-Paul Dugal,_ D_Rartement de BioloKie__ Universit_ d'Ottawa L

Ottawa L Canada.

Chez le rat m_le expos6 chroniquement (40 semaines) _ un

froid mod_r_ (2°C), il s'op_re une v_ritable auto-castration:

destruction du tissu interstitlel du testicule et atrophie des

accessoires sexuels. Apr_s 52 semaines, malgr_ la d_g_n_rescence

avanc_e du testicule, le poids des accessoires retourne _ la

normale et t dans la surr_nale, apparait une zone nouvelle

rappelant la zone-X.

Les m_me ph_nom@nes sont t_lescop@s en 12-15 jours, si on

expose des animaux _ une temp6rature de -5°C. L'effet du froid

sur le testicule augmente avec la dur_e de l'exposition et apr@s

16-18 jourS, le poids des accessoires rejoint les valeurs

caract_ristiques de l'animal castrO. L'action du froid peut

_tre dissoci_e en deux composantes: l'une, non-endocrinienne,

de type m6tabolique, associ_e _ l'inanition contr_l_e ou de type

neural, tel le cryptorchidisme r_flexe avec ses effets sur la

lign_e germinale; l'autre composante, nettement endocrinienne:

d_pression de la fonction androg_nique du testicule d_montr_e

par la d_g_n_rescence des accessoires: prostate et v_sicules

s_minales.

Le testosterone administr_ _ des castr_s, exerce son action

r_paratrice sur les accessoires, ind_pendamment du froid, mais

d'autre part, montre une toxicit_ inattendue, en ce qu'il

retarde la croissance e% diminue la survie. Enfin, l'action

androg_nique, minimale mais caract_ristique, du cortex surr_na-

lien, devient observable chez le castr_ expos_ au froid.

Ainsi, l'animal expos6 _ un froid rigoureux pour une courte

dur_e, subit une castration physiologique au cours de l'adapta-

%ion protectrice de l'organisme m_le contre une agression aigue

et intense.
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TESTOSTERONE-INImICal) _ICUBATION PATCHES AND _PTIAL PLU}_GE _[

MALE AND FE}9_LE PHALAROPES. Jerry E. Johns and E. W. Pfeiffer,

Dept. of Zoology, Montana State University, Missoula, Montana.

In phalaropes the role of the sexes is reversed during most

of the breeding season, and the female possesses brilliant

nuptial plumage but lacks a brood patch, while the male's

nuptial plumage is dull and he possesses a brood patch. Dur-

ing formation of the pair bond the female t_kes the active role

in courting the male, and the male subsequently broods the eggs

and rears the young.

In order to determine the endocrine factors involved in

these unusual anatomical and behavioral characteristics, 67

adult phalaropes of both sexes (Steganopus tricolor and Lobipes

lobatus) have been captured during the breeding season and dur-

ing the fall southward migration. These birds were maintained

in captivity, some for many months, and testosterone-propionate,

estradiol-benzoate, and prolactin were injected individually and

in different combinations. Only testosterone-propionate and

prolactin in combination produced incubation patches in birds of
both sexes. Testosterone-propionate injected into phalaropes in

winter plumage, whose humeral pterylae had been plucked unilat-

erally, produced regrowth of feathers similar to those of birds

in nuptial plumage. Estradiol-benzoate, alone or in combination,

had no apparent effect upon incubation patch formation or devel-

opment of nuptial plumage. The implications of these findings
are discussed with respect to "sex reversed" characters of wild

phalaropes.
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EFFECT OF NINE-HOUR SHORT-DAYS ON THE _EXUAL CYCLE OF

LAL HUNIA, ESTRILDA AMANDAVA. THAPLIYAL, J.P. &

TEWARY, P.D._Department of Zoology, Banaras Hindu
University, India.

Lal munia is a seasonally, sexually, dimorphic finch
that breeds during late summer and early autumn months

when days are decreasing in length. Birds were
subjected to continued 9-hour short-days( 8 a.m. to
5 p.m. of day-light) treatment during the regressive
and progressive phases and regular observations were
made on the plumage changes and the gonad size. One
group of males was subjected to continuous 9-hour short
days treatment, beginning December 21st,1961, when the
birds are in eclipse plumage and the gonad is decreas-
ing in size. Under the treatment 2 the gonad Continued
to regress reached the minimum in January, started
developing in June and attained maximum volume in
September when bunched spermatozoa were observed
within the tubules. Regression started in October
and the minimum size was registered once again for
January. The plumage cycle, which reflects the
hypophysial cycle, (Thapllyal,J.P. & Tewary, P.D.,1961,
Science, 134, 738-739) precedes the gonadal cycle.
Nuptial plumage is put-on in March/April and is
maintained till October/November when it is changed to

cont ra-nupt lal type.

The second-group was set on June 21st when the birds

are in breeding plumage and the gonads have started
developing. Under the continued 9-hour short-days
schedule this group followed plumage and gonad cycles
similar to the December-group. Testis continued
increasing in size and activity through July/August,
attained the maxim_n volume in September and then
involuted, reaching the miminum condition in January,

The fact that both the experimental groups follow
plumage and gonad cycles which, in all details,
resemble the cycles of control-group of birds held
under normal day-lengths, suggests that these cycles
in this species are independent of day-length and are
regulated by a self-regulating internal rhythm.
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SYNTHETIC HORMONAL EFFECTS ON CHICK EMBRYOS

Walter Morgan and Raymond Greb

South Dakota State Colle_e

Brookin_s I South Dakota

Depo-testosterone was injected into chicken eggs which had

been incubated for 5 and for 7 days. Eggs were candled and embryos

which died during the first two weeks of incubation were ex-

cluded. Measurements of length of oviducts, and surface area of

all gonads were recorded on the 21st day.

Two responses are currently being exhibited as the result of

the action of testosterone on the growth of the female reproduc-

tive organs. (a) When embryos are treated at 5 days and 7 days

incubation time with doses of testosterone ranging from 0.05 to

O.10, there is a differential response of the gonads and

oviducts to the treatment. Data indicate that the embryos at 5

days show a greater overall rate of growth than those injected

at 7 days. (b) In the hormone treated embryos both the right

and the left ovary and oviducts continue to develop. At hatching

time considerable parallelism exists between the left and right

sides. Several aspects of the chemical action of testosterone

in mitotic inhibition will be considered.
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INCREASE OF p-GLUCURONIDASE IN TADPOLE TAILS
DURING METAMORPHOSIS. Helga Kuebler and Earl Frieden,

Dept. of Chemistry and Institute of Molecular Biophysics,

Florida State University, Tallahassee, Florida.

One of the most striking morphological changes which accom-

panies anuran metamorphosis is the resorption of the tadpole

tail. Increases in hydrolytic enzymes of the tail such as

cathepsin, peptidases, phosphatases, and deoxyribonuclease

during metamorphosis have been previously reported. To study

the soluble p-glucuronidase, tails were homogenized and the

105, 000 g supernatant was analyzed for the specific activity

of the enzyme using phenolphthalein _-glucuronide as substrate.

It was found that the soluble _-glucuronidase of the tadpole tail

undergoes a 20 fold increase in specific activity during spon-

taneous metamorphosis and a 2-3 fold increase in specific

activity during thyroxin induced metamorpho sis. After c entri-

fugation at 6, 500 g and 105,000 g only the _-glucuronidase of

the 6, 500 g residue was solubilized by osmotic shock and

freezing and thawing.

No appreciable change in the specific activity of the soluble

_-glucuronidase of tadpole liver or muscle was noted.

The possible relationbetween these results and the lysosomal

release of hydrolytic enzymes as a mechanism for tail re-

sorption will be discussed.

( Aided by USPH grant C-3006 ).
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DEVELOPPEMENT DES BATRACIENS ET TEMP_RATUP_ - COMPARAISON ENTRE

POICILOTHERME CHAUFFE ET SOURIS EN HYPOTHERMIE. Janine Flatin, la-
boratoire de Biolo_!e g_n_rale, Universit_ Catho'llque' de L_on.
Franc e.

Le d_veloppement des Po_cilothermes est trbs sensible _ l'ac-
tion de la temperature; leurs r_actions m_taboliques sont beaucoup
plus lentes que celles des Hom_othermes.

Nous avons cherch_ _ explorer cette sensibillt_ au cours de
leur d_veloppement et _ savolr si la lenteur de leurs r_actions en-
docriniennes n'_tait pas due en partie aux basses temperatures aux-
quelles vivent ces an_maux qualifies de Vertebras _ sane froid.

a) Le froid n'arr_te pas compl_tement le d_veloppement embryon-
naire mais prolonge consid6rablement la vie larvalre. Nous avons
conserv_ _ 40 au frigidaire pendant prbs de 2 ans de jeunes t@tards

d 'Alytes obstetricans sans observer d' _volution m_tamorphique ap-
preciable. Remis A la temperature du laboratoire, ces animaux se
sont m_tamorphos_s en suivant la m_me courbe, que des animaux t_-
moins. La diapause due au froid semble n'avoir pas modifi_ leurs
potentialit_s m_tamorphiques.

Par contre, on d@clenche rapidement la m6%amorphose de ces m@-
mes tStards d'Alytes, h route _poque de l'anm6e, par simple ohauf-
fage.

b) Nous avons examine, _ dlff@rentes temperatures, chez le t@-
tard d'Alytes : la r_action du testicule _ l'hormone gonadotrope,
de la thyro_de A l'hormone thyr@otrope, la croissance du canal de
Muller _ la folllculine; ces r@actions sont d'autant plus fortes
et rapides que la temp@rature d'exp@rimentation est plus _lev@e.

c) L'hormone thyr_otrope entralue l'augmentation maxima de hau-
teur de l'_pith_lium thyro_dien de Batracien ou de Poisson 3 ou 4
jours apr_s l'injection _ temp@rature normale; ce maximum a pu 8-
tre attelnt en 40 he_res en op@rant _ 30 ° .

Chez la souris, c'est 30 heures apr_s l'inJection que la
r_action atteint son maximum dans des conditions normales alors

qu'elle est seulement amorc@e si les anlmaux sont maintenus en hy-
pothermie A 20 o.

La r@action - qualitative et quantitative - des endocrines
para_t donc fortement conditionn@e par la temp@rature interne des
animaux.

La r@ponse endocrinienne du Po_cilotherme chauff@ se rappro-
che de celle de l'Hom@otherme et inversement.
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BASES ULTRASTRUCTURALES DES RELATIONS HYPOTHALAMO-HYPO-

PHYSAIRES CHEZ QUELQUES ESPECES DE POISSONS TELEOSTEENS.

Follenius Ernest Laboratoire de Zoologie et Embryologie Exp4rimentale,

Facult4 des Sciences Strasbour_ (France)

L'4tude au microscope 41ectronique des deux principaux noyaux neuros4cr_-

teurs dienc4phaliques (NPO+ NLT) qui 4tablissent la liaison avec l'hypophyse

a 4t4 entreprise chez plusieurs esp_ces de T414ost4ens (Perca fluviatilis et

Salmo irideus). La cytologic fine des neurones des deux noyaux pr4sente de

nombreux points communs : disposition et importance des formations ergas-

toplasmiques p4riph4riques ; aspect de la zone centrale du cytoplasme qui

contient de nombreuses mitochondries et plusieurs areas de v4sicules gol-

giennes.

Les neuros4cr4tions du NPO et du NLT se forment au voisinage imm4diat

des formations golgiennes. Le diam_tre des grains 414mentaires de neuros4-

cr4tion diff_re dans les ncurones des deux noyaux. La cornparaison de leur

taille nous a permis d'4tablir que les grains 41abor4s par les neurones du

NLT pr4sentent un diam_tre moyen 30 % plus faible que celui des grains du

NPO. Leur osmiophilie est 4galement moins accus4e.

Par ailleurs, la comparaison de la taille des grains 414mentaires trouv4s

dans les p4ricaryons du NPO avec ceux situ4s dans la partie distale neurohy-

pophysaire du m_me syst_me permet de s'assurer qu'au cours du transport

intraaxonal il ne se produit pas d'accroissement de leur diam_tre. Dans ces

conditions, il est peu vraisemblable qu'il puisse y avoir synth_se de neuros4-

cr4tion dans les axones. Les formations de Golgi sont en effet localis4es dans

le p4ricaryon et les grains 414mentaires conservent le m_me diam_tre au

cours de leur trajet intraaxonal.

En partant de ces donn4es il est possible de distinguer, dans certaines

conditions, les axones des deux faisceaux grace au diam_tre des neuros4cr4-

tions qu'ils transportent et d'en suivre ainsi le trajet dans leur partie termi-

hale.

L'4tude de la pattie terminale des deux faisceaux clans la neurohypophyse

nous a permis de mettre en 4vidence des contacts neurovasculaires et neuro-

glandulaires dans tousles lobes hypophysaires. La pr4sence de contacts neu-

rovasculaires sur les capillaires cheminant dans la r4gion proxirnale de la

neurohypophyse confirme l'hypoth_se de Green sur l'intervention du r4seau

vasculaire dans le m4canisme de r4gulation des fonctions hypophysaires chez

les pois sons.

La disposition du r4seau vaseulaire dans l'hypophyse nerveuse et glandu-

laire, 4tudi4e chez les Cyprinodontes, chez Perca et chez Salmo irideus per-

met, en effet, de concevoir le transport et la distribution de substances d'ori-

gine nerveuse lib4r4es dans sa partie proximale vers les cellules glandulai-

res de la pro et de la m4so-ad4nohypophyse. La r4gion proximale de la neu-

rohypophyse des Poissons correspondrait du point de rue fonctionnel au sys-

t_me porte de l'4minence m4diane des Vert4br4s sup4rieurs.

De nombreuses fibres neuros4cr4toires se terminent soit sur la membra-

ne basale limitant le lobe nerveux et ses digitations (Perca-Salmo), soit sur

les cellules glandulaires (Lebistes Phoxinus). Ces observations confirment

l'existence simultan4e d'un contrSle nerveux indirect par vole neurohumora-

leet d'un contrSle direct par des terminaisons neuroglandulaires, chez les

Poissons.
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ELECTROPHYSIOLOGY OF NEUROSECRETORY NEURONS OF THE LEECH

THEROMYZON RUDE. K__LO'iLL_Ya_a_qj_LH_o_wardA. Bern, and lrvine R.

Hair% Department of Zooloqy and its Cancer Research

Genetics Laboratory, Universit__tyof CaIiforn!a_ Berkeley,

California, and Department of Zooloqy_ UniversLty of North

Caro_____LILna_Chapel Hill, North Carg_ U.S.A.

Spontaneous spike discharges were recorded extraceIlularly

from the neurohemal area of the brain in the duck leech,

Theromyzon rude. Spike discharges induced by antldromic

stimulation of the neurohemal area with a capillary electrode

were also recorded extracellularly from the soma of neuro-

secretory cells in the supraesophageal ganglion. Since the

neurohemal area in Theromyzon consists entirely of the terminals

of neurosecretory neurons, it is apparent that in this

invertebrate species, at least, the neurosecretory neurons have

the ability to conduct impulses. The observations support the

concept of the neurosecretory cell as a neuron that also

possesses glandular activity.

Comparison of the durations of spikes recorded from the

neurohemal area with those recorded from the neuropil indicates

that the action potential generated by neurosecretory neurons

may be of longer duration than that of ordinary neurons. This

difference also appeared in records obtained from the somata of

neurosecretory and non-neurosecretory neurons both in the

supraesophageal ganglion and in the segmental ganglia. This

finding is consistent with results obtained by other workers

from vertebrate neurosecretory cells. (Aided by NSF Grant
G-8805)
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SUR LE SYSTEME NEUROSECRETEUR DES MYRIAPODES DIPLOPODESo Frangois

Sahli, Laboratoire de Biologie animale st g_ndrale, Facult@ des

Sciences, Dijon, France.

Outre les _ldments neuros_cr_teurs du syst_me nerveux central,

trois formations sont connues que nous appelerons "organe de Ga-

be", "corps paraoesophagien" et "corps connectif" et qui n'exis-

tent pas simultandment chez tousles Diplopodes.

Chez Tachypodoiulus (Iulide) nous distinguons six groupes

pairs de cellules neuros_cr_trices (dont 3 protoc_r_braux),carac-

t_risdes par leur affinitd _ l'_gard de la fuchsine parald_hyde

et de l'h_matoxyline chromique.Ces colorations g_ndralement excel-
lentes chez les Iulides ne donnent pas les m@mes r_sultats chez

les PolydesmoYdes. Chez Jonespeltis (Pratinide),PRABHU distingue

trois groupes et plusieurs sous-groupes; certaines homologies e-
xistent entre ses donndes et les nStres (vraisemblablement A I =

groupe des E_lobuli I ).

L'organe de Gabe,du nom de l'auteur qui l'a ddcouvert (= "glan-

de cdr_brale" des auteurs),est une formation connue chez huit fa-

milies et qui existe probablement chez tousles Diplopodes, bien

que son emplacement soit variable selon les groupes. I1 ne s'agit

nullement,comme le pensent certains auteurs,de l'organe mentionn_

par HOLMGREN onez les Iulides (l'organe de Gabe est ici en posi-

tion ventrale).I1 contient du materiel cyancphil8 et phloxinophi-

le;des intermddiaires existent et,chez les Iulides,les m_mes pro-
duits s'observent dans le nerf affdrent.

Le corps paraoesophagien (= "formation hypoc_r_brale", "gan-

glion visceral") a dt_ mis en _vidence chez les Iulides,les Pra-

tinides et les Strongylosomides.Ses cellules ont une activit_ sd-

cr_trice propre et on y observe des boules et des flaques extra-
cellulaires. PRABHU en fait des cellules neuros_cr_trices (A 2)

d_versant leur produit par voie axonale dans l'organe de Gabe;ap-

pliqude aux Iulides,cette interprdtation n'explique pas tousles

faits observes.

Le corps connectif,terme emprunt_ _ PRABHU, a _td signal_ chez

les deux Strongylosomo_des Jonespeltis et 0rthomorpha. I1 s'agit

indubitablement d'un organe d'accumulation de materiel neurosd-

cr@td d'origine c_r_brale, protoc_r_brale selon nous, mais qui,

selon PRABHU, serait _labor@ par ses cellules C I .
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RELATiONSHiPBETWEENTHEHYPOTHAL,_vIICNEUROSEC}(ETORYSYST_,[AND
CERTAINADENOHYPOPHYSEALBASCPH_LESOFPLATYF_SH.Nezihe Oztan,

Dept. of General Zoolog_ Istanbul University; Turkey.

_iphoohorus maculatus bearing tumorous thyroid, fertile Fl-
female hybrids obtained by crossing X.helleri females and _.ma-

culatus males, and sterile F2R-f_male hybrids obtained by back-

crossing of Fl-males with X.'helleri females were used. All of

them were l l/_year old. Their ovaries, thyroids, pituitaries

and hypothalamic neurosecretory systems were studied.

About 20 macrosro_ie eggs were usually found _n the ovaries

of fertile fishes whereas in sterile one2 all the ovocyte_ were

mlcrosco_ic and the mean diameter of the ovocytes was (65_ 5.O)

_Icra. Atretic follicles and many young ovocytes with _c_nty

ooolasm were seen in fish with tumorous thyroid.

Thyroid gland of fertile an4 sterile fishes were composed of

similar ovoid or rounded follicles with low eoithelium and with

a colloid in their linden. In fish bearing tumorous thyroid hy-

pertrophic empty follicles consisted of col_mnar cells were seen.

According to cy_omorphol_eal signs three different types of

periodic acid-Sohiff positive cells (type l, type 2 and type 3)

were observed in the adenohypophysis of fertile fish. The last

two were stained dark purple with aldehyde fuchsln. _,!oderate

granulation and degranulation was seen in type 2 (thyrotropic)

and type 3 (gonadotropic) cells of fertile fish whereas the

cells of their preo_tlc nuclei and of nuclei lateralis tuberis

were full nf neurosecretory granules. In thyroid tumor bearing

fish hyoertrophy, hypez_lasla, de_ranulation followed by a new

granulation was prominent in type 2 baso_hi!es although type 3

basophlles were rather reduced in si_e and some of them were va-

cuolated. The cells of their preoptic nuclei p_rs ma_nocellu -

laris and those of nuclei lateralis tuberis were similar te that

of fertile fishes. On the other hand, in sterile fish type 2 ba-

sophiles did not show an obvious alteration, but, type 3 cells

were very few in number and reduced in size with shrunken cyto-

plasm and irregular picnotic nuclei. So _t may be suggested that

t_ey are inactive and such steril_ fishes were made fertile by

treatment with gonadotropic hormone. Further, in sterile fishes

the cells of nuclei lateralis tuberis aopeared to be inactive

whereas a high secretory activity was observed in the cells of

preoptic pars ma_ocellularis. If this high activity is related

directly to the hypophyseal gonadotropic function it might be

expected an active gonadotropic effect of pituitary and as a re-

sult of it the mataration of the gonad, which is not the case.

Therefore, keeping in mind the obvious inactivity of the cells

of nmclei lateralis tuberis and the atrophic appearance of type 3

cells which results the gonadotropic inactivity it might be

suggested that there is a causal relationship between the ac-

tivities of the cells of nuclei lateralls tuberis _d the hy]oe-

physeal type 3 basophiles.
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FINE STRUCTURE OF THE FROG MEDIAN EMINENCE. Hideshi Kobayashi

and Yoshihiko 0ota. Zool. Institute_ Faculty of Science,

University of Tokyo_ Tokyo, Japan.

The median eminence of the frog, Rana catesbian8, is divided

into two portions. The upper portion consists of ependymel

cells, glial cells and preoptico-hypophysisl tract proceeding

to pars nervosa. The lower portion is mostly occupied by glial

cells and many neurosecretory axons which branch off from the

tract. The capillaries of the primary plexus of the hypophy_isl

portal vein cover the outer s.rface of the median eminence, and

frequently they penetrate into the lower portion of the median

eminence. Near the capillaries there are both neurosecretory

and non-neurosecretory axon endings. The former contain

neurosecretory granules and synaptic vesicles smong axoplasmic

inclusions and the latter only synaptic vesicles and no

neurosecretory granules. The synaptic vesicles in the endings

containing few neurosecretory granules are larger than those

in the endings filled with the granules. The median eminence

of the frog has essentially the same structure as that of the

pars nervosa, except for the difference in size distribution of

the neurosecretory granules between them. In the hilar region

of the median eminence are many synapses characterized by

clusters of synaptic vesicles. Synapses between neurosecretory

axons and dendrites of non-neuroaecretory neurons are

occasionally present. The neuroseeretory axons sre either pre-

or post-synaptic. (Supported in part by Grant A-3678, from the

USPHS)
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HYPOTHALAMO-HYPOPHYSEALAND GONADAL RESPONSE IN RELATION TO THE
DAILY DARK PERIOD DURING THE PREPARATORY PHASE OF THE AVIAN REPRO-

DUCTIVE CYCLE. Albert Wolfson and Sha.yna J. Johnson, Dept. of

Biological Sciences, Northwestern University. Evanston, Illinois.

Previous studies had established that completion of the

preparatory phase in the annual gonadal cycle of Junc...__ohyemalis

requires exposure to an effective light-dark cycle for approxi-

mately six weeks. To examine more precisely the relation between

the length of the daily dark period and the preparatory phase,

two extensive experiments were performed in two successive years

using the same species. In the first year the experiment began

on July 15, which is the usual time for regression of gonadal

activity in the laboratory under natural day lengths. The birds

were divided into two groups at the beginning of the experiment
and were exposed to 6L-18D cycles and 12L-12D cycles. Subse-

quently, after periods of 3, 6, and 9 weeks of treatment smaller

groups were transferred to stimulatory light-dark cycles (16.75L-

7.25D) to test the extent of preparation. The following year,

similar groups were formed and treated identically, but the ex-

periment began on September &. Observations on the gonads and
Gomori-positive material in the median eminence were made initi-

ally and at regular intervals during exposure to long days.

Data from the testicular response confirmed that the prep-
aratoryphase is regulated by short days. Probably involved are

a) reactions related to completion of the preparatory phase,

which appears to be an all-or-none phenomenon, and b) reactions
related to degree of preparation, which is reflected in differ-

ences in rate and amplitude of growth. Comparisons of the long
dark (18D) and short dark (12D) groups for each duration of treat-

ment in each year showed that the longer dark period was signifi-

cantly more effective in inducing completion of the preparatory

phase. Six weeks was sufficient for 1OO% response in the 6L-18D

groups. In the 12L-12D groups the response varied between the

two years with a maximum of approximately 62%. The highest rates

of growth occurred in the 12L-12D group prepared for 6 weeks in
1959 and in the 6L-18D group prepared for 6 weeks in 1960.

During the periods of preparation there was no clear-cut in-

crease in Gomori-positive material in the median eminence. During
the subsequent progressive phase there was considerable variation

in the amount of Gomori-positive material in relation to gonadal

response. Only about a third of the twelve groups showed gradual

depletion of the Gomori-positive material during testicular

growth. Of greatest interest were cases of gonadal response

without prior or concomitant increase in Gomori-positive material

and cases of refractoriness without accumulation of large stores
of material in the median eminence.
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THE INFLUENCE OF THE FOETAL THYROID OF THE
RABBIT ONCHOLESTEROLMETABOLISMSTUDIEDBY
DIRECT SURGICAL INTERFERENCE ON THE FOETUS
J. G. Bearn_ Department of Anatomy_ The Middlesex Hospital Medical

School_ London t W. 1. _ England.

The experimental work of Jost and Wells has demonstrated the functional
interrelationship of the pituitary and thyroid in the rabbit and rat foetus, and

that thyroid hormones are present in foetal blood. However, little is known

as yet of the functional and developmental importance of thyroid hormones in
the foetus. Since in postnatal life it is well recognised that the thyroid hor-

mones influence cholesterol metabolism, a series of experiments have been •

carried out to determine whether this influence is already present in the
foetus.

The experimental studies to be described are based exclusively on the

rabbit foetus. The methods used for the removal of the foetal pituitary and
thyroid are similar to those described by Jost, although modifications of these

techniques have been developed. Hypophyseoprivia at the 21st. to 22nd. day of
development was performed in two ways. First, by high decapitation of the

foetus, which leaves behind the lower jaw and neck of the foetus thus sparing

the thyroid. Second, by low decapitation through the neck, which removes the
thyroid with the pituitary. The decapitated foetus continues to grow within the

uterine cavity following these operations and at the 29th. day, just before term,
the foetuses are extracted by Caesarian section and blood samples taken from

both operated and litter-mate control foetuses for cholesterol determination.
A highly significant increase in blood cholesterol was found in the operated

foetuses compared with the litter-mate controls. This increase was found in
those foetuses in which the pituitary alone had been removed as well as inthose

in which both the pituitary and thyroid had been removed.

A second series of experiments was carried out to remove the thyroid alone

without removing the pituitary. This was accomplished initially by removing
the larynx, upper trachea and the thyroid in one block. This operation inter-

fered with foetal swallowing in utero since the stomach of these foetuses was

found to be empty at term. Normally the stomach of a full term foetus is filled
with what can be presumed to be amniotic fluid. Later it was found possible to

dissect the thyroid off the trachea and larynx, leaving these intact, and the foe-
tal stomach contents were then found to be normal. With beth these methods of

foetal thyroidectomy, a highly significant rise in blood cholesterol was found
in the operated foetuses.

A third series of experiments was carried out in an attempt to prevent this
rise in blood cholesterol by injecting into the operated foetuses minute amounts

of thyroxine at the time of the decapitation of the foetuses. It was found that
150,ug. of L thyroxine suspended in olive oil and injected subcutaneously into

the foetus at the time of the operation effectively prevented this rise in blood
cholesterol.

These experiments suggest that (1) foetal thyroid in the rabbit is essential

for the normal regulation of cholesterol metabolism in the foetus, (2) that the
maternal thyroid secretions which are known to cross the placenta in the rabb-

it, will not compensate for this loss of foetal thyroid activity, (3) the foetal

thyroid activity is dependent on the normal functioning of the foetal pituitary.
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IODINE METABOLISM IN ADULT KING SALMON (0ncorhynchus tschawytscha_

Walbaum). Gilles La Roche) C. L. Johnson, A. N. Woodall2 and

L. L. Rosenber$) Western Fish Nutrition Laboratory3 U. S. Fish

and Wildlife Service, Willard 2 Washington) U. S. A.

In early May 1962 , 66 migrating male and female adults were

intercepted at Bonneville Dam and held in covered cement raceways

at the Willard Fish Hatchery. The animals were kept in running

freshwater containing 0.29 _g IZaT/liter at a temperature of

6 ± i ° C. On three separate occasions (late MaYl early August

and middle of September) groups of fish received carrier-free

I Isl or I lea intraperitoneally. Following inJection_ fish were

sacrificed at intervals by a blow on the head and_ in rapid suc-

cession were bled, their thyroid regions and pieces of caudal

muscle were removed. Whole blood, plasma and serum samples were

prepared for scintillation counting and 1127 determinations.

Meanwhile in the isolated thyroid regions the ventral aorta and

proximal part of the branchial arteries were rapidly exposed, dim

sected out with surrounding tissues_ homogenized and digested for

24 hrs at 37 ° C in pancreatin. Aliquots of this hydrolysate were

used for counting 3 micro-lodine determinations and chromatograph-

ic separation of thyroid metabolites. Similarly_ pieces of cau-

dal muscle were hydrolyzed prior to counting and 1127 determina-

tions. Between late May and middle September 3 as fish attain

sexual maturityj the iodine contents of blood and thyroids fall

to as much as a third of their original values in both males and

females. During this period the total serum iodine (I 127) de-

creased from 5_.0 to Ii.0 _n T ._ 1NN _I ,_ ..... _..11..

bound fraction of the serum decreased from 23. 7 to 6.7 +gm 1/100

ml. A peak of total serum radiolodlne appeared at 2_ hrs after

injection with an average of 0.1% of the injected dose per ml

in all three groups of adults. The thyroid gland 1 le? content

decreased from 49._ to 17.I _gm I per thyroid gland. On the

other hand+ muscle I let remained constant throughout at 0.9 _gm

per gm of tissue. The I Isl or I las thyroldal uptakes indicate

maxima of 0. 9 to 3.6_ (average at 2.0%) of the injected dose at

_36 hrs (2 weeks) following injection. InMay and early August

the rates of uptake appeared identical and it is only in mid-

September that a slowing of this rate can be noted. Paper

chromatography shows a slow incorporation of labelling in intra-

thyroidal iodo-amino acids as compared to mammals and chicken.

In early August i0_ of the glandular 1125 is in the thyroxine

fraction at 72 hrs following injection. By mld-September identi-

cal distribution of labelling can be noted eventhough the rate

of thyroidal uptake appears to have dropped. There are no signi-

ficant sex differences in thyroidal parameters examined.



155

THYROIDAL 1131 UPTAKE DURING POSTNATAL ONTOGEHESIS IN RATS.

Milan Ssuael t Institut of Endocrinology m Czechoslovak Acade_ of

_Sclenc_e, Bralislava, Czechoslovakia.

Several studies on the ontogenesis of th_Told in rat have re-

potted that morphological and functional differentiation is fi-

nished already during the fetal period and that fetal thyroid is

under the oontrol of the fetal pituitary. Present work follows

the growth of the thyroid and the quantitative changes in the

1-131 uptake in the course of the naturation of the organism du-
ring postnatal ontogenesie from birth up to 50 days of age. The
weight gain of the thycoid during the first 2 weeks retains low.
A rapid increase in the values of the absolute and relative

weight begins in the 3rd week; peak values observed at 20 days

are 16.7 _/I00 gm of body weight, The rate of growth in 4th
week deollnes and the progressive rise in bo_y weight after 30

days is accompanied by a lowerix_E in the values of the relative
weigh_ to adult level /8.13 ng per I00 gn at 40 da_s/. A similar

trend was observed also in tests with 1-131. T_Toldal radloiodi-

ne uptake is low during the first 2 weeks /mean values 1.45

per 1 hr. per total thyroid gland/ and increases fourfold during
the 3rd week_ these values expressed per weight unit of gland
show a twofold increase /from 11.6 _ per 10 _ per 1 hour at 13

days to 21.2 at 20 postmtal days/. The values remained steady

during the 4th week and after 30 days declined in the same way

as in the case of the relative weight. The 24-Mrs uptake _akes

on a similar trend only when the data are expressed per total
thyroid. Mean values were= II.5, 50.5, and 32,0 for d_y-l, day

-20, and da_-40 respectively. When expressed per i0 ng of thyro-

id gland weight these values showed an opposite trend, namely vD-

ry high values during the first postnatal period/343.5 _ per
I0 mg in new-borne/ and abruptly declined in the 2nd week /112.1

per I0 ng/. These discrepancies sugEest that some extrathy-

roidal factors my intervene in 1-131 ,mtabolisn during the 24
hours time interval. A separate experiment revealed that 1-131

ma_ be transferred from the young to the mother b_ the letter's

sucking their urine, pointing to the possibility of 1-131 recir-
cnlation via the milk, In vitro uptake of 1-131 by thyroids/
tissue showed a similar trend as in preceding tests, the peak

values in the da_ 20 and a_in a significant decrease oce_red
by the end of the first nonth /when the data were expressed aa

per 1 hour per 10 _/. All these results point to the marked

inurease in thyrofdal activity during the 3rd postnatal week,
which suggests that the ._ture_ ion of regulatory mechanisms ta-

kes place at this period.
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THE UPTAKE OF THYROXINE BY THE ISOLATED, PERFUSED RAT LEVER.

F. B. Leftwlch and Samuel R. Tipton. Dept. of Zoology and

Entomology, University of Tennessee m Knoxville a Tennessee a USA.

The uptake of 1131 labeled L-Thyroxine (T4) by the isolated,

perfused rat liver was followed over a 3-hour period. The

perfusate consisted of whole blood diluted to 60% with GeyWs

Balanced Salt Solution. 1131 labeled L-Thyroxine was added to

the perfusate in concentrations ranging from 0.94 to 2.45 x

10 -8 M. Samples of perfusate were withdrawn from the perfusing

system at i/2 hour intervals.

The uptake of T 4 by the perfused rat liver is very rapid,

reaching a maximum by 90 minutes. The uptake per gram of liver

(expressed as per cent of total initial dose) increased from

1.79 for the lowest concentration to 4.14 for the highest. The

uptake for the whole liver ranged from 32 to 65% of the total

initial dose.

Free and protein-bound T4 and T A metabolites were deter-

mined in plasma samples after 0.90_ and 180 minutes of per-

fusion by Sephadex filtration. Free and bound T 4 in plasma

decreased rapidly for the first 90 minutes of perfusion and

decreased only slightly for the second 90 minutes.

An almost linear increase in plasma iodide was noted. The

plasma iodide did not rise above 0.14% of the total initial

dose. however. Since there was an almost negligible amount of

iodide in the initial perfusate, which had been incubated with

the hormone 12 hours prior to perfusion, it appears that the

plasma iodide is due to hepatic degradation of T4. No other

degradation products of T 4 were detected in the perfusate.

Red cell uptake of T 4 increased markedly during the course

of the perfusion. A seven-fold increase was noted between 0

and 180 minutes. The total uptake by red cells was low, how-

ever, ranging from 0.22 to 0.44 per cent of the initial total

dose per ml.

It is concluded that bound and free T 4 are in equilibrium

in the perfusate and that the level of free hormone determines

the rate of penetration. (Supported in part by grant NSF-

G21534 from The National Science Foundation.)

k I
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THE EFFECT OF PROPYLTHIOUR_ACIL AND THYROID

STIMULATING HORMONE ON GLUCOSE OXIDATION IN

THYROID TISSUE. Philip F. Mulvey, Jr. and D. Ward

Slingerland, Radioisotope Service, Veterans Administration

Hospital, Boston, Massachusetts.

Previous observations that small amounts of propylthiouracil

increased theuptake of radioiodine and the consumption of oxygen

by rat thyroid slices led to a study of the effect of propylthioura-

cil on the metabolism of C 14 labeled glucose. In the absence

of medium glucose, a high concentration of propylthiouracil

(10-3M) in the medium diminished the production of C1402 by

rat thyroid slices, at 1 hour, from both glucose - I-C 14 and

glucose -6-C 14. However, with small doses of propylthiouracil

(10-8M), the production of C1402 from glucose -6-C 14 was

markedly stimulated (p < 0 001) whereas the production of
i'4

C1402 from glucose - l-C was still inhibited (p < 0. 001).

There was no significant difference in the incorporation of

glucose - i- C 14 or glucose - 6- C 14 into either thyroidal glycogen

or lipid in the presence of small amounts of propylthiouracil.

In vivo results also indicate a significant increase in C140 2

production from the oxidation of glucose -6-C 14, measured

in vitro, in rats pretreated with small amounts of propylthioura-
14

cil fo{44 to 6 days. The production of C 0 2 from glucose
- l-C was not significantly different from the control.

Thyrotropin stimulated the oxidation of glucose -I-C 14 to

C1402 but had no significant effect on the production of C1402

derived from glucose -6-C 14. The results suggest that small

amounts of propylthiouracil stimulate the production of C1402

from glucose -6-C 14 by modifying the various pathways of

carbohydrate metabolism in thyroid tissue (possibly by a stimu-

lation of the Embden-Meyerhof glycolytic pathway) and that this

stimulation is qualitatively different from that of thyrotropin.
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1311DIFFEi_CESIN ACCUI,IULATIONOF IN THETIIYROIDSOFSHARKS
ANDLIZARDS_KazimierzSembrat,Dept.of Zoology,_,'!roc!aw

University,,Vroclaw,Poland.

We have demonstmated together with Drzewicki /1935,1936/

the existence of certain differences between the thyroids of

dog-fish and lizard as to their efficiency to evoke the molt

of lizards,the selachian thyroid being a little less effec-

tive. In preliminary experiments I have examined the ability

to accumulate the radioactive iodine in order to analyze the

above statement. In the majority of cases the lizard thyroid

/Lacerta agilis,L.viridis/gave remarkably more counts per mi-

nute of T-radiation than did the gland of the dog-fish,Scyl-

liorhinus canicula,/comp.the table .

!

Animal,sex _ Whole thyroid g-radiaton,counts per minute
) /particular series/
)
!

Scyll. _ _ 14 0 16 25 101 38 92 156

Scyll. 9_ I 505 1213 52 146 373 145 159 _5

Lacerta _ _ 794 319 14.23 615 - 176 114.2 23

Lacerta _9 ! 720 545 1020 673 814 64 384 107

Already Gunthorpe said /comp.Allen,1929/ that"the Thyroid

gland of all foi_ of vertebrates studied - fish,vlhale,sheep...

can be used to induce metamorphosis" /of amphibian larvae/,

"and each has a specific potency which is not always Dropor-

tional to its iodine content...".In this connection special

attention must be paid,for instance,to the relative weakness

of the autoradiographs of endostyle of Ciona /Barrincton,l<_57/,

the low effectiveness of that organ of Ampi:io_s in evoking

the metamorphosis in axolotl /Sembrat,l_i52,195J,as well as

the lack of ability to synthesize the thyroid }_ormones and

their precursors in Glossobalanus /_oche,_s_etta,Ca]vatore,

1961/ - at one side -,and the propriety of organic bindinc of

iodine occurring even in lower chordates - on the other.

Endocrinologists have devoted some attention to the problem

of zoological specifity of some hormones.Beach /1058/e.g.sa2s

that "it is only reasonable to assume that some differences

exist in the pituitary and sonadal hormones of the various

vertebrate classes",though _iedawar /1953/ is of the opinion
that "endocrine evolution is not an evolution of hormones but

an evolution of the uses to which they are put". At any rate,

several observations seem to prove that some differences in

the thyroid hormonal agents do exist,both quantitative and

qualitative ones,and their bearing on development and evolu-

tion should be studied more thoroughly /Sembrat,1962/.
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PITUITARY- THYROID RELATIONS IN DEVELOPING TURTLES.

Sister Marie Therese Dimond, Department of Biology, Trinity College,

Washington 17, D. C.

Developmental function of the thyroid gland has been studied in four

species of turtles, Caretta caretta caretta, Chelydra serpentina

.serpentina, Chrysemys picta marginata, and Terrapene carolina
carolina.

During the second quarter of development the thyroid cells are or-
ganized into follicles, and iodine, as tested by the use of 1131, is bound.

Pituitary stimulation begins shortly after the mid-stage is reached, for

the administration of either potassium perchlorate or thiourea results

in marked thyroid hypertrophy and hyperplasia. At Ibis time also pit-

uitary beta ceils, the presumed source of thyrotrophic hormone, can be

distinguished with Gomori's aldehyde fuchsin (AF) or periodic acid

Schiff (PAS) staining. Although fluorescent dyes such as acridine

orange, acridine yellow, and alcian blue differentiate basophils from

acidophils, they do not distinguish functional types.

Prolonged treatment with a goitrogen is accompanied by the enlarge-

ment and partial vacuolation of the beta ceils and the development of

intrapituitary cysts with extremely large cells filled with AF-positive

and PAS-positive droplets. After nine weeks of such treatment (about

five weeks beyond the normal hatching time) the thyroid shows no sign

of regression nor the pituitary of exhaustion, indicating a great reserve

of thyroid and thyrotrophic function during development.
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RELATIONS BET_'_EEN THE THY_S _TD THE STRIATED _SCU-

LATURE. Eugen A.Pora. Virgil Toma. Dep.of Animal Ph 2-

siolo_y. University of Cluj, Rumania.

To the frog thymical extract perfused in 1% conc.
intensificates the gastrocne_lian mech_uical work of
40%, yet the optimal work increases of 100 g. The
secouse height is greater and the relaxation period
is reduced. The extract has also the prop_ty of ac-

celerating the recovery of the tired - or treated
with the lactical acid - muscles but it is ineffective

upon the intoxicated with monoiodacetical acid m_les.
Those results are more evident for a frequency of 30

direct excitations a minute. The positiv effect of
the concentration increase, In the case of indirect
excitations the muscle enters in contracture for a

3% conc.,yet with direct exeitations for a 5% conc.
This phenomenon of proportionality is observed too,
upon the reflex time, the powerful doses being curing.

The dialysed extract without Kalium, has a stimula-
ting effect upon the ergogram.

30 days after the ethymisation, the white Rats gas-
trocnemian muscle presents histologically a parenchy-
matous atrophical myopathy and the I P_ incorporation
reduces itself of 55%.

In the insulated diaphragm the glucose incorpora-

tion diminishes of 21%. yet the glycogen synthesis o_
18%. The oxygen conoommation (Warburg) of the gastro-
cnemian is reduced of 26%, but its colinesterasical

activity increase of 21% opposite to the witnesses.
The muscular chronaxy is reduced for the ethymised
aninlals, but the chronical cure with extract increases
it for the normal ones.

From the mecanograms analysis results: a fall of
38% of the ergogram work; a fall of the secouse height

and a lengthening of the relaxation period; the meca-
nical work with rolling band is of 42% mean more re-
duced for the thymectomised animals.
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CO_PAAATIVE CYTOLOGY _D CYCLICAL C_A_GLS OF Thai PAhCIVAI'IC

ISLETS. August Lpple, ioolo_. Ins_itut der Universit_t

Prankfurt/_ain I Germany.

The investigations deal with following questions: 1. What

is the significance of the various cell types of the pancrea-

tic islets which have been described in many species of dif-

ferent systematic rank: are there only 2 sources of hormones
(A-cell producing glucagOn, B-cell ori6in of insulin) which

offer a series of morphologically distinct pictures depending

on their functional stage or exist more than 2 hormone produ-

cing cell forms? 2. Is there an annual cycle of the pancrea-

tic islets like in other endocrines and if so 3. how do the

cellular components of the islets behave during this cycle,

and 4. how is this cycle correlated with the activity of other
endocrines.

Since the morphology of the bird pancreas is especially

suitable for histophysiolo6ical studies the author investi-

gated the annual cycle of the pancreatic islets in the Euro-

pean Blackbird (Turdus merula). It was found that the various

cell types of A- and B-tissue are functional stages of the

A-, B- or D-cell and that the facts speak in favour of an au-

tonomous function of the D-cell. During the annual cycle the

islets behave contrary to all previous speculations: the 3

functional independant cell forms show parallel activity with

peak in postbreeding season and trough during wintry fat de-

position, but other birds with 2 annual peaks of fat accumu-

lation (preceeding migration) show other correlations bet-

ween islet activity and obesity.
Further studies on the comparative islet cytology in var-

ious classes of vertebrates as well as an investigation of

the annual periodicity in mammals (1 hibernating and i non-

hibernating species) and in a teleost species are under way

and will be reported at the congress.
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TAXONOMY AND SP_C]ATION IN PARTHgNOGBN_TIC POPULAT]ONS OF THg

FRESHWATER PLANKTON. Umberto D'Ancona_Tnst.of Zoology,

University of Padua m Ital Z.

Planktonic freshwater organisms can be easily diffused from

one biotope to another by means of atmospheric agents, birds,man,

and by other ways. This transport accounts for the wide

distribution of lake planktonic species and the absence among

them of endemic forms. Therefore, the appearance of new forms

in a lacustrine biotope does not depend upon the diffusion

opportunities, which in general are easy, but on their pos-

sibilities to settle in the new basin and to insert themselves

in the preexisting planktonic communities. When the immigrated

form meets with suitable physical environmental conditions, its

development and further multiplication will depend on the

competition with the preexisting forms occupying similar

ecological niches.

The problem of settlement acquires peculiar aspects for the

planktonic groups having a prevailing or exclusive

parthenogenetic reproduction, such as Rotifers and Cladocerans.

When reproduction is exclusively parthenogenetic, also in the

case of diploid parthenogenesis, genic recombination is limited

and genetic variability negligible for taxonomic purposes. As a

consequence, rather than good species having the typical

genetical structure peculiar to amphigonic organisms, the

parthenogenetic ones represent only more or less independent

clones. Among them breeding occurs only in connection with the

amphigonic cycles, which are frequently intercalated by a long

series of parthenogenetic generations.

Immigrated new clones when settled down in a preexisting

community, can therefore : a) be eliminated in the vital

competition, b) maintain themselves as independent forms,

c) be assimilated in the preexisting forms in connection with

amphigonic cycles.

In the latter case the genetic structure of a given species

can be modified. Therefore, planktonic parthenogenetic species

can assume in different lake-basins peculiar phenotypic aspects,

and can undergo changes _n subsequent times.

Such kind of modifications may occur more easily when chan_

ed environmental conditions favour the settling down of

immigrated clones and rise the frequency of amphigonic

reproduction. A similar condition occurred during the lowering

of the water level in lake Nemi (Rome) with following changes of

its thermic system and of the shore vegetation. Phenotypical

changes have been observed during the same lapse of time in Cla-

docerans (Volterra-D'Ancona) as well as in Rotifers (Parise).

These are in our opinion the main factors responsible for

the chaotic distinction of species among the above groups, as

well as for their great variability and instability. The ef-

fective value of different species as taxonomic units can only

be tested by experiments of amphigonic breeding.
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SUBSPECIATION IN THE CAMEL CRIC_T CEUTHOPHILUS GUTTULOSUS.

David C. Eades_ St_e University Colle_et Oneonta I New York I
U.S.A.

Intensive study of 2h characteristics of Ceuthophilus
guttulosus Walker led to the selection of ten characteristics

for which geographic variation significantly exceeds local

variation. The four subspecies established on the basis

of these characters exist in nature; they are not artificial

entities constructed by the investigator. Implications

regarding subspecies concepts are discussed.

For each characteristic the range of variation for C.

guttulosus nisricans Scudder and for _. _. thomasi Hubbell
falls within the combined ranges of variation for _. _.

guttulosus Walker and _. _. an_ulosus Eades. This, along

with other evidence, shows that the former two subspecies

arose by hybridization between the latter two subspecies.

The hybrid types now represented by nigricans and thomasi

became stabilized over large areas because historical events

permitted them to expand into large areas of newly suitable

habitat. With additional evidence, including peculiar

disJuncts where one subspecies occurs on both sides of

another subspecies, it is possible to reconstruct the

history of subspeciation. This history is closely related

to the Pleistocene distribution of the mesophytic deciduous

forests of eastern North America, the habitat of _. guttulosus.
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POLY_;OPPVISM IN THE PAPII,IONIDAE (INSECTA: LFPIDOPTFP£_.

Dr. Louis S. Marks, Biolo_]ical Laboratories, FordhamUniversity,

New York 55, lqew York.

The genus Fapilio (sensu let o) has been so widely collected

that adequate series are available for the study of polymorphism.

_'any kin@s of pol_norphism can be demonstrated in th_s genus.

The most outstanding are sexual dimorphism, seasonal dimorphism,

genetic polymorphism (mimicry), and geographic p01ymorphism

(allopstric subspeciation). The extent of polymorph_sm is not

the same in all sections (groups) of the genus, nor in various

zoogeographic areas of the world. It is possible to demonstrate

indices of polymorphism for species, species complexes, sub-

gener_ and zoogeographic regions. The mode of calculation is

to take the number of polymorphic variants and divide by the

number of species. This gives an index of polymorphism. The

indices of polymorphism vary from a high of 131 in the gfrican

dardenus group to a low of i (i.e. no polymorphic forms). The

world index for the entire genus is h.2_$, for the Oriental

region 5.18, Ethiopian region 6.18, Palearctic region 2.67,

New World 2.51.

There is a remarkable similarity between the indices ob-

tained for the three subgenera. The world index for the

Aristolochia forms is 3.52, for Fluted forms 3.85, and the

Kite forms 5.08. For the Oriental region, the indices are

2.70, 5.68, _.9_ respectively. For the African region the

indices are 3.00, 7-59, and _.25- For the Palearctic region
the indices are 2.20, 2.90, and 2._0. For the New World the

in_ices are 2.39, 2._O, and 2.81. In any region, the Aristo-

lochia forms are always the least polymorphic. With the ex-

ception of the New World, the Fluteds are always the most

polymorphic. It is noteworthy that the Fluted subgenera con-

rain the greatest number of species.

In all three subgenera the indices are highest for the

Oriental region and lowest for the Palearctie region, pro-

vided we exclude Papilio d_rdanus and its forms in our cal-

cul.tions for the Ethiopian region. If we contrast the

indices obt, ined for species in the Oriental region with

those in the entire New World (a good contrast, for the

number of species in each area is nearly the same), we see

how well this phenomena is developed in the Oriental region

in contrast to the New World. For the three subgenera the

figures _re (Oriental region/New World region), Ari_tolochia

forms }4.70/2.39, Fluted forms 5.68/2._0, Kite forms _.9_/2.81.
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THE POPULATION BIOLOGY OF THE CHECKERSPOT BUTTERFLY, EUPHYDRYAS

EDITHA. Paul R. Ehrlich, Department of Biological Sciences,

Stanford University, Stanford, California.

Gene flow among parts of the colony under study is greatly

limited by intrinsic barriers to dispersal. Population size

and total area occupied seem to vary independently from year

to year in different parts of the colony. The relationship

between population size and overall variability is discussed.
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FURTHER STUDY ON THE EVOLUTION OF THE GOLDFISH, CARASSIUS AURATUS.

Tir_-Pong .KOH t Department of Biology t Taiwan Normal Universityt

Taipei, Taiwan(Formosa) t China.

The wild form of the goldfish or "Chi-Yu " is a common silver

gray colored fresh water food fish in China , and many Asiatic

countries . One fossil specimen was found in the upper Pliocene

at Taiku of Shansi province in the Central China. It was inter-

ested to note there were no marked differences in the skeleton

between the fossil of many hundreds thousands years ago and that

of the recent wild Carassius auratus .

The first rellable red colored goldfish was recorded between

958-976 of the 10th century at Kashing city in Chekiang province

of East China . The earliest colored goldfish or "Chin-Chi-Yu"

was but a wild form food fish in red color .

The multicolored goldfish was recorded in 1189 . The paired

caudal fins ( splitting of the lower caudal fin rays ) forms did

not exist before 1506. The protruding eyes ( dragon eye) proba-

bly recorded in 1590, the slightly short bodied forms, and vari-

ous paired caudal fins, near the end of the 16th century (1596).

_1ore colors and color combinations were recorded in the 16th and

l?th centuries. The first transparent scale or " crystal fish "

was recorded in the early of the 17th century ( 1621- 1627 ).

In the 18th century there were many records of goldfish pic-

tures. The earliest 3 goldfish pictures in the world were print-

ed in the Imperial Rncyclopedia, Peking,in 1726. One of them was

dorsalfinless. The colored goldfish pictures were first printed

in Haarlem in 1765. Among them several vestigial dorsalfin forms

were shown o The most valuable color goldfish pictures were the

92 drawings painted by unknown Chinese in 1772 , in Peking , and

they were reprinted in color in 1780,Parls. From these pictures,

the forms of fins , the normal and protruding eyes, the long and

the short bodied forms , and many color patterns,could be easil 7

identified.

In the 19th century, new mutations, lion-head (1846) , goose-

head (1899) , and extra protruding eyes ( skyward eye in 1895 )

were recorded. In the earl 7 scores of the 20th century "Narial-

bouquest "(or nasal ball), "pearl scale", "out-folded-operculum"

and " water-bulble_eyes - were recorded in 1925. The extra long

fins and short bodied modern types also existed.

The history of the mutational changes of the goldfish , from

its fossil specimen in the upper Pliocene to the modern forms of

present days, is rathe_ complete. It is the best chronologically

recorded fish in the animal kingdom.
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POPULATION STRUCTURE OF THE ALL-FEMALE GYNOGENETIC TELEOST,

MOLLiENESIA FORMOSA (GIRARD). Klaus D. Kallman, Genetics Labo-

ratory, New York Aquarium, New York Zoological Society, New York.

The females of Mollienesia formosa reproduce by gynogenesis

after being fertilized by males of closely related species. The

descendants of any M__. formosa female are genetically alike and

constitute a clone. In the absence of genetic recombination, new

clones may arise only by the gradual accumulation of mutations.

A population, therefore, should exist as "families" of clones,

each of which is composed of closely related clones. The number

of clones that make up such families and the degree of their ge-

netic differentiation appears to depend primarily upon the muta-

tion rate, the time when the population became established and

the effective population size of the family involved.

Although all female M. formosa collected in nature look alike,

the existence of clones can be demonstrated by immunological

methods. Tissue grafts survive only when exchanged among mem-

bers of the same clone. Within limits, the mean survival time of

grafts exchanged among members belonging to different clones can

serve as a measure of the genetic difference between them.

The clona! structure of a population of M. formosa in a small

stream near Brownsville, Texas, has been investigated during the

last three years (Kallman, Evolution, 16: 497-504, 1962). Sever-

al hundred females were collected at four points within 5 miles

of each other. Cross transplantations were performed among them

and their offspring. Several clones were identified, three of

which were recovered at all four stations and were also repre-

sented in each collection. More than 50% of all fish collected

belonged to clones V and VII and clone VI accounted for somewhat

less than 8% of the total sample. Other clones were not found at

all stations or were not represented in all collections.

Evidence for the existence of clonal families was obtained.

For example, clones V, VI and VII reject each other's grafts with-

in one or two weeks and probably differ by many genes. Fin

grafts from another clone (identified, so far, from a single

fish) into clone V hosts survive on the average for several

months, however, which indicates close genetic relationship, per-

haps a single gene difference.

The descendants of less than two dozen fish collected in this

stream in 1954 were tested in 1960 and 1961 and identified as

belonging to clones V and VII. The clonal structure of this pop-

ulation appears to have remained more or less constant for at

least 8 years. How far these clones range geographically must be

determined by further collections. (Supported by grants C-4945

and CIA 06665 from the U.S.P.H.S. and grant G 21947 from the

N.S.F.)
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MICROEVOLUTIONARY MECHANISMS IN SOME AMPHIBIANS AND

REPTILES FROM ROUMANIA. Bogdan Stugren, Dep_t. of
Biolo_ Babe_ - Bol[ai Universit_ I Clu_i-]Tou-_ia.

Recent investi{_ations has shov_,n that in Amphibi-
ans and Reptiles, the variability is multifarious.

Geographical races appear when spatial discontinui-
ty is great and some phaenotypic features, of foun-
damental taxonomic significance, are interdependent
variables. Clines are frequent in Amphibians and

Reptiles (Terentjew, 1957; Kauri, 195<)). Geographi-
cal races and clines are not the unique forms of
variabi]ity (Stugren, 1962). Two special forms of
variability were described: interclinal (Stugrez_ _.
Popovici, 1961)and anticlinal (Stu{_ren, 1961,
1962). The microevolutionary mechanisms which act on

the level of those peculiar forms of variability are
discussed in this paper.

When the species, like An_uis fracilis L., is
divided in geographical races, the microevolutio-
nary process follows the classic way t}_rough spa-
tial segregation.

In cline - species, like Lacerba vivit_ara JacQ.,
(Stucren & Va_ucea, 1961), mos_ phaenotypih features

are independent variables. Living in the same
biome - t_vpe, on a continuous area, the populations

are exposed to different biotic pressures, corres-
pondin C to differences of communities. !{atural
selection acts here in a stabilizing form.

Interclinal variability in Bombina - species,
leads in the zone of overlapping of the ranges of
europesu_ species, to the rise of popu]at;ions with
asyrm[Letrical and irregular (random) distribution of

the traits of both species. Natural selection acts
he_:e in a dynamic form.

In Lacerta praticola Eversm., the anticlinal va-
riability shows a convergence of evolutionary
trends at the geographic extremes of species -
range.

I conclude, that in Amphibians and Reptiles,
microevolution is not always realized throug_u
geographical races.
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EFFECTS OF INTRODUCED TROUT ON THE EVOLUTION OF NATIVE FROGS IN

THE HIGH SIERRA NEVADA MOUNTAINS. Brother Lawrence Co ryj F.S.C.,

Biology Department, St. Mar_'s Collegej California.

Previous reports (Coryp1962. Am. Zool., 2(3):401 and 2(4):515)

have described evolutionary patterns in morphology, life-history
and some elements of behavior in ranid frogs of the high Sierra

Nevada. Interactions between these animals and trout seem evident

also, and many of these interactions appear important in modifying

the actively occurring changes in the frog populations. Primitive-

ly trout were native in very few places in the high Sierra, and

none of these were in the broad band of lakes alongside the main

Sierra crest at altitudes of roughly 9,000 to II,0OO ft. Three

species of trout (the rainbow, Salmo gairdneri; the golden, Salmo

aguabonita_ the eastern brook, _'nus fofitinalis) have bee_
widely introduced in these lakes and mos_ of them now support good

fish populations.

In general wherever there are well-developed trout populations

(i.e., in virtually all of the lakes big enough to maintain fish-
able numbers) there are few or no frogs. In the smaller bodies

of water which generally maintain frogs in normal population

structure fish are typically absent. This situation is attribut-

ed to predation by the fish on the frogs at some stage or stages

in their life-cycle. Some exceptions have been found, however.

Most frequently this involves patches of ecologically complex

shore-line; this type of situation will not be considered here.

The most interesting type of coexistence is one in which th@

frogs show a unique behavior pattern. As with this species of

frog in all of its populations, the animals spend most of the day

out of water_ though always close to its edge -- usually within

one Jump of the water, into which they plunge when disturbed. The

action here described involves an instantaneous and sharp "U-turn"

upon their striking the water, which brings the frogs at once in

among the narrow crevices in the type of "rock-wall" structure

that has always been found where this behavior occurs. That this

may be a genetically determined reaction rather than a learned one

or a response to the physical conformation of the _muediate envir-

onment is suggested by the fact that tadpoles in these populations

a_so show a behavior pattern that is unique and which involves in-

stant movement into rocky crevices rather than swimming out to-

wards deeper water, as is more generally characteristic of tad-

poles of this species.

If predation on the frogs by the fish actually occurs, then

the present well-nigh universal occurrence of fish in the Sierra

streams reinforces isolation of frog populations by reducing po-

tential introgression among them. That it actually occurs seems

almost certain in view of the recent discovery of enormous frog

populations in a series of large lakes from which fish are absent.

Experimental procedures are being designed for these lakes.

(Supported by N.S.F. G-17589 and G-23138, as well as earlier

grants from the American Philosophical Society and the Theodore

Roosevelt Memorial Fund of the American Museum of Natural History)
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GEOGRAPttIC VARIATION AND EVOLUTION IN NORTII AMERICAN IIOUSE

SPARROWS (PASSER DOMESTICUS). Robert K. Selander, Dept. of
Zoology# Unl-'_it_ of Texas t A_stin Texas t and Richard F.

Johnston a Museum of Natural Ilistory_ University of Kansas,
Lawrence, Kansas.

Research is currently in progress to determine the degree
to which the ltouse Sparrow, which was introduced into the

United States approximately 110 years ago, has diverged
morphologically from the European stock under the pressure
of selective forces in a variety of climatically and other-
wise environmentally different regions in North America.

The study involves measurement of the degree and rate of
adaptive response of populations of this species as reflected
in a large number of characters of color and size in massive

series of specimens collected in 20 major areas in North

America and Europe and segregated with respect to season of
collection, age and sex.

A preliminary analysis of variation in 2000 specimens
collected in October, 1962, demonstrates that significant
geographic differentiation in color and in size has

occurred since the species was introduced into North America.

The smallest birds in North America are from Death Valley,
California, and the largest are from Lawrence, Kansas.
Birds from Texas are on the average larger than those from

California but smaller than those from Kansas. In color,
Death Valley specimens are palest dorsally and show an un-
usual degree of whitening of the cheeks in the male. This

population has diverged from the English and German stocks to
a greater degree than has any other North American population
sampled to date. Using any one of several characters of

color, the specimens from Death Valley are 10O per cent
separable from all specimens from England and Germany, as
well as from those from Lawrence, Kansas. Birds from the

San Francisco Bay area are very dark dorsally and have the
flanks grayer than those of birds from Sacramento and Los
Angeles. A surprising example of differentiation on a local

scale is seen in Louisiana, where a sample of specimens from

Zachary, 23 miles north of Baton Rouge, shows strong develop-
ment of a ventral "wash" of yellow that is absent, or at
best weakly indicated, in birds from Baton Rouge.

In general_ geographic variation in the Itouse Sparrow
follows trends manifested by native polytypic species, and,

on this basis, most of the variation is presumed to be
adaptive. Particularly conspicuous is a trend for pale color-

ation in arid environments. It is evident from this pre-
liminary analysis that geographic differentiation in Passer

in North America has in a period of 110 years reached a
level which is equivalent to that generally considered
subspecific by taxonomists.
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ENVIRONMENTAL DETERMINANT_ OF ENDEMISM AND SYblPATRY FOR TIlE
DARWIN FINCIIES IN TIlE GALAPAGOS ARCtlIPELAGO. Terrell It.

Ilamilton and Ira Rubinoffp Department of Zoology_ The University
of Texasaand llarvard Biolo ira1 Laboratories.

We have recently used multiple regression analysis to con-

sider the general evolutionary problem of the relative impor-
tance of the various factors governing the proliferation of
related subspecies or species on member islands of an archi-

P

pelage. For the Darwin finches (Geospizinae) in the Galapagos
Archipelago, we ask the question: Why, in this bird group of

restricted distribution and of monophyletic origin, is there
a tendency for many species and few endemic subspecies to
occur on some islands, and for few species but more endemics

to occur on other islands? The question relates to the nega-
tive relation (correlation coefficient or r = -0.60) between
insular number of species and insular number of endemic

subspecies.

By the method of least squares, the following factors are

tested for their values in predicting either insular numbers of
geospizid species or endemic subspecies: (h) insular area,

(P) plant diversity as measured by insular number of land plant
species, (IN) isolation as measured by distance from nearest
island, and (IC) isolation as measured by distance from Inde-

fatigable Island, near the center of the archipelago. For
predicting numbers of geosplz_-{TT_on individual islands, these

multiple regression equations have been found:

insular no. of species = 9.8 + 0xA + 0xP - 0.1xIN - 0.02xlC
insular no. of endemics = 0.2 + 0xA + 0xP + 0.09xIN + 0xlC

These conclusions are drawn from the multiple regression
analysis:

1. Insular area (h) and number of land plant species (P) are
of no value in accounting for insular variations in numbers

of either species or endemic subspecies.
2. Only isolation (IN), as measured by shore-to-shore distance
from nearest island, is of significant value in predicting
insular numbers of endemics. Such is confirmed by analysis of

variance. This is not surprising since r for insular numbers of
endemics and IN is +0.91. For such numbers and IC, r is +0.44.

5. For predicting insular number of species, both I_ and IC

are useful, with the former being the more important according
to analysis of variance. Together the two factors leave un-
explained a significant part of the variance of insular number

of species. This is attributed either to error in our mea-
surements and techniques or to factors not here considered.
4. That isolation (IN) positively predicts best variation in

insular numbers of endemic subspecies confirms Lark's conclu-
sion (1947), and negates Bowman's differing conclusion (1961),
that the more isolated islands tend to produce more endemic

subspecies than the less isolated ones.
5. Our findings demonstrate the fundamental importance of

geographic isolation as a factor which controls endemism and,
to a lesser degree, insular variations in the number of sym-

patric forms for a monophyletic group radiating within an

isolated archipelago.
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EVOLUTION IN A MOUSE-OF-PASSAGE: DEMOGRAPHY AND THE DYNAMICS

OF t-ALLELES IN SOME COMMENSAL HOUSE MOUSE POPULATIONS. Paul

K. Anderson_ Dept. of Zoology, Universit_ of Alberta_ Calgary_

Alberta _ Canada.

House mice establish populations of small size in farm

granaries on the Canadian prairies. These populations are

isolated from each other, reproductively, through behavioral

barriers. More than one-half of all populations tested, and

slightly less than one-half of all individuals, carry lethal

or male-sterile t-alleles with high transmission ratios.

It is postulated that these populations are short-lived

and that the demographic pattern is one of continuous estab-
lishment and extermination of small isolates. Under this

hypothesis, the frequency of high-transmission-ratio t-alleles

would be determined by the relative frequency with which new

populations were founded by carriers as opposed to mice

homozygous for the wild-type allele. This amounts to inter-

group selection, since infected and uninfected populations

are competing in establishment of new colonies. The hypoth-

esis is being tested by comparison of t-allele frequencies

in resident and wandering mice.
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X-RAY DIFFRACTION PAn'ITeMS OF EGG SHELLS AND THEIR POSSIBLE USE

IN SPECIATION. Jw R. Howls, Dept. of Poultry Science & AtN.J.

Heyn. Devt, of Physics, Auburn University, Auburn, Alahar.a.

Although the microscopic structure of avian egg shells has

been extensively investigated by means of conventional light

microscopy, there is a lack of information relating to the

ultrastructure of egg shells as revealed by X-ray crystallography.

The only reports of which the authors are aware relate to very

brief studies by Mayneord (1927) and Foulkes# etal. (1958).
In 1961 a study was initiated at Auburn University to investi-

gate the crystalline structure of egg shells by X-ray diffraction,

and to determine the effects of various environmental and dietary
treatments upon egg shell structure. The calcium carbonate of

several species of avian egg shells was found to occur in the form

of calcite. Diffraction patterns of egg shells were found to

exhibit three predominant features- asteris_a, discontinuous
Debye-Scherrer rings, and a clear orientation effect (Cain &

Heyn, 1962). Asterism was often found to be associated with

breaks in the Debye-Scherrer rings and its incidence was corre-

lated with crystal size. These conclusions relating to the X-ray

structure of avian egg shells have been corroborated by electro-
microscopy (Heyn 1962).

Comparative X-ray diffraction patterns of the egg shells of

several species are presehted. The X-ray patterns were prepared
using standard conditions, but the lengths of irradiation were

proportional to the thickness of the shells so as to counteract

absorption. Egg shells of several avian species including the

ostrich, domestic goose, turkey, duck, guinea fowl, domestic fowl,

Qoturnix quail, and humming bird were investigated together with

eggs from some species of turtle and tortoise. Investigations

were also made of various parts of the same egg shell and shells

of different species that has been ground to equal thickness.

A comparison of the occurrence of asterism and of Debye-

Scherrer rings indicated large differences in crystal si_e between

comparative parts of the egg shells of the various species, and
also between different areas within the same shell. It is

expected that this technique may be of value in evaluating egg
shell strength and in studies directed towards the improvement of

egg shell strength for economic purposes. Furthermore, X-ray

diffraction patterns of egg shell should be useful in determining

genetic relationships and speciatione
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EVOLUTION AND SPECIES-BOUND DIFFERENCES

OF ANIMAL NEOPLASMS

Hans Elmar Kaiser, Saskatoon, Canada

The development of tissues as shown and proved by evolution and in fos-

sils is able to give us an answer about the phylogenetic appearance of

different types of tumors. According to phylogenesis we have to assume

that the epithelial tissue is older than the other tissues. Indeed, the

lowest metazoans are nothing but ectoderm and entoderm. In the pas-

sage of millions of years the varieties of tissues developed. A disease

can never be older than the tissue in which it occurs. As special ex-

amples I would like to single out chondromas, osteogenie tumors, and

adamantinomas. E.g. , chondromas cannot have formed in the cambrian,

osteomas could never have arisen before bone tissue made phylogeneti-

cally its appearance in the silurian age and adamantinomas were found

after the arising of this kind of tissue.

All neoplasms are a phenomenon of biology and cancers may belong to

the oldest diseases, may in fact have existed since metazoan life be-

gan. With this specialization in progressive development, specializa-

tion in the nature of benigne or malignant tumors appears quite logical.

In addition to the phylogeny of tumor appearance species differences are

very important for a general understanding of neoplasms. It seems in-

teresting to quote here the frequent cystadenomas of ovaries in Koala

bears, frequent lipornas in parakeets, the rare malignant tumors in

whales or to compare the frequency of breast cancer in women (38% of

malignancies) with that in cows (0.8%). The separate development of

several animal groups during the millions of years gives us a part expla-

nation to species differences in oncology and will open new avenues in

research of experimental comparative oncology.

Reference: Kaiser, H.E. ; Nordmann, M. : '%rergleichende Epidemio-

logie der pflanzlichen und tierischen Neoplasmen. " (A. book in prepara-

tion. )



178

ERYTHROCYTE ANTIGENS AND AVIAN EVOLUTION. Danllo Malnardl I

Istituto di Zoolo_ia, Universlt_ di Parma_ Italy.

On the basis of their genetic determination, the red-cell

antigens common to two species can be considered as substances

derived directly from a common progenitor and specific antigens

as a track of past evolutionary history. Consequently, the

larger the number of common antigens, the closer, in a phyloge-

netic sense, will the two species be.

Utilizing the two ratios between the titres with homologous

and heterologous cells with the sera against the species under

examination, a formula (of the immunological distances) was

obtained which gives valuesthat increasewith diminution of im-

munological affinity (that is of common antigens) and which con-

sequently may be utilized as an index of the degree of parentage

between the species examined. This value gives an indication of

the sum total oK a series of characters (antigens) each of iden-

tical genetic weight, and taken as a wholeit can therefore be

regarded as an ideal polygenic character, since the genes which

determine it are all appreciable and distributed over nearly all

the chromosomes and since it has absolutely no kind of phenoti-

pic variability. Besides, in contrast with many other characters,

it does not run the risk of false interpretation due to evolu-

tionary convergence, given the specificity of the immunological

reactions.

In the main, three problems of avian taxonomy and phylogeny

have been studied usingthe method of the immunological distances:

the relationships of Fringillids and their kin, the phylogeny of

G_llinaceous birds, the relationships of Flamingos with Ciconii-

formes and Anseriformes. Immunological diagrams were constructed

which served to make clear the relationship between the species

under examination, and in some cases have made it possible to

give, at various taxonomic levels, a more natural systematic

arrangement of certain species.

In order to define subspecific entities the frequencies of

blood groups can be used. Immunological studies can not give us

any real indication for delimitating the species, because the

present concept of species, based on criteria of reproductive

isolation, can not logically be defined by other criteria, even

though they are perfectly valid for defining degrees of relation

ship and consequently the other systematic categories. On the

contrary immunological analyses are perfectly apt for recogni-

zing a species, and so are very exact means of finling out the

wild progenltor(s) of the tame races, of testing the hybridity

hypotesis and of identifying the parental species of "presumed

hybrids".
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MORPHOLOGICAL EVIDENCE OF POPULATION INTERACTIONS BETWEEN

CLOSELY RELATED PLANKTONIC COPEPODS. Abraham Fleminger, Marine

Life Research Group_ Scripps Institution of Oceanography_ Univer-

sity of California at San Diego_ La Jolla, California, U. S. A.

Increased interest in interactions between closely related

populations has greatly accelerated progress in understanding

ecological and evolutionary processes that shape the adaptive

properties of species. Taxonomic studies of populations would

expedite initial investigations of multiple-species systems in

zooplankton. The large, temperate to tropical, calanoid copepod

genus, Labidocera, provides especially favorable material; species

are numerous, mostly neritic, include omnivores and carnivores

and have elaborate species-specific copulatory devices.

Eleven species occuring in the Western Hemisphere are restrict-

ed to the relatively isolated warm coastal waters of the Americas.

Six species occur along the Pacific coastline and five along the

Atlantic-Caribbean coastline. Three Pacific and three Atlantic-

Caribbean species comprise an advanced monophyletic line. The

other three Pacific species constitute a more primitive monophy-

letic grouping. The two other Atlantic-Caribbean species are

related, also primitive and apparently distant cognates of the

primitive Pacific group.

These patterns probably stem from recent events. Miocene-

Pliocene trans-American seaways and Pleistocene glacial and inter-

glacial fluctuations could have afforded Labidocera circumstances

for population range expansion and contractions. And the large

peninsulas (Florida and Lower California) extending across con-

temporary biogeographical boundaries could have combined with

major ocean currents to provide the isolating mechanisms permit-

ting genetic divergence.

The advanced group is dominant on both coastlines, measuring

evolutionary success by population density and geographical range.

The primitive groups are comparatively rare, have smaller ranges

and are restricted to more inshore waters. They suggest in-

creased specialization and retreat into a refugium.

Character divergence within groups includes superficial

differences in copulatory structures and spermat0phores. Char-

acter displacement appears in several body length relationships.

Feeding appendages remain essentially similar. Species within

groups are essentially allopatric.

Character divergence between groups include fundamental

differences in copulatory mechanisms and feeding appendages.

Inter-group species can be sympatric.

Contemporary relationships among American Labldocera suggest

a history of sequential divergence originating in allopatry.

Character displacement completes the process of population

differentiation following contact between expanding related
populations.
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riPo_'_l_ F _4MEHTAFI_D[ OPFAHOB B 300JIOYMM.A.B.fl6_OKOB._HOT_TYT

Mo1_oso_ _Bo_x EM,A,H,CeBeD_oBa.AKa_e_ Have CCCP.Moo_a,

Hp2CyTCTBHe Ha MecTe paSBZT_X sa_HHX NoHe_IH0CTe_ HaseMHNX

_eKo_Tamax _yx se6o_x EOCTO_eE y Cetacea CXy_T IlpEMe--

pOM py_eH_mz opra_oB.Ha np_Mepe cTpoeH_ Taso_ax EOCTe_

Delphinapterus leucas Pall. _OI_EOM HoEasI_saeTo_,MTO _ y

Cm_OB _ y caMoE _T_ o6pazoBaH_ np_H_WmmT 8ET_BHOe _aoT_e B

Sy_E_OHHpOBeHE_ COBOE_Te_Horo annapaTa.HecMoTp_ Ha SHa_M-

Te_aoe ynpomeHae 8T_X K0cTe_ nO cpaBHeH_ C Ta_OB_ npe_o_x

_O!_,OHZ me yrpa_BamT sma_e_ _ opra_sza,a _ _SMe_

oboe sHa_emHe.HeCMO_ _a ynpo=e_e s_x KOOTe_,NX He_s_s_ NaB -

BaT_ py_em_a_.

K 8me._oI'_HHM BHBO_aM np_BO_T _ pmooMoTpeHme ooode_mooTe_

OTpOeH_q "OCTaTKOB BO_OCNHOrO HoKpoBe" _ys_acoce%i ._CO_8_OBeR_e

OTpOeH_ BR6p_oo Balaenoptera musculus L.,B.p_salus L. ,B.bore-

alis,Eschrichtius gibbosus noEasa_o,MTO OHR _MemT oao_Hoe OTpO-

eHae;_x pacnpe_e_em_e Ha ro_oBe pas_HXMystae@ceti meo_Ha-

_oBo y pas_x B_OB Z paSHHX no_oB.AnuapaT H6pzcc _o_xem pac -

CMaTp_BaT_CH EaZ BsooEocme_aav_s_poBammH_ opI_H _yBCTB,pasB_m --

m_0_ EaE np_oiiooo6_em_e E OBOeO_p_eNOMy T_ II_TaHKff.

0CHOBmO_ npe_ara_ payee _pzTepz_ np_ onpe_e_emza opra-

Ha _aa py_MeHTapmoro saa_aeTca B 0TmOCaTea_0 Mem_meM pasBa-

Tn opraaa no cpa_memn c _a_o_ y n2_o_ax _o1_.IIooxe;_oBa-

•e_oe np_memeaae _TOrO _pzTep_ me _aeT BOS_0_OC_ npoBec_

rpaHz_y Mex_y opra_oM cne_ax_sapoBa,H_ _ py_MemTap_M.

Tax Ea_ cTpoem_e op_aHa o_pe_ex_eTc_ ero Sy_,npas_ -

Nee pacc_aTp_BaTL $_oreme_eom_e zSMeHeH_ _yHE_R,a He CTpoe-

H_ opraHa,_ IDBOp_T_ 0 py_MeHTa_R OOOTBeTc_y_eR _ .

CB_SMBaT_ =e zsMemem_e Boero opraHa _OmTe_HO C zsMemem_e_

•o_r_o O_HO_ ZS np_cyux e_y _ /_TO n_e_o_a_ae_ npz

onpe_e_eH_ t_axoro a_6o oprama Ea_ py_eHTapHoro/-oome_e_Ho

meBepHo.
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LE PROBI_ DES BOIT-DISA/qTES HYPERTELiES. Prof.dr.

N.Botnariuc, Facultatea de biologie, Universitatea

Bucure@ti, Rominia.

L'@tat actuel des opinions concernant le probl@me

des hypert@lies, malgr@ les discussions qui divisent
les biologistes, n'a pas encore abouti & une explica-

zion satisfaisante. En effet, il est n@cessaire de
partir du fait que l'objet de la s@lection est const_
tu@ par la population ou l'esp_ce, consid@r@es en to-
talit@ et non par les individus isol@s. Tandisque la
variabilit@ est un processus au niveau de l'individu,
l'@volution et doric l'adaptation sont des processus

historiques, qui ont lieu au niveau de la population
ou de l'esp@ce (bien entendu par 1,interm_de des in -
dividus). En adoptant ce point de rue, il devient
clair que les diff@rents traits de l'organisation in-
dividuelle, effets de l'action historique de la s@le_
tion doivent @tre utiles en premier lieu pour l'esp@ce.
Ils peuvent m@me, parfois @tre nuisibles pour les in-
dividus isol@s.

La plupart des "hypert@lies" sont le r@sultat des
diff@rentes formes de la s@lection intrasp@cifique.La
s@lection sexuelle est l'une de ces formes. Certaines
des formations "nuisibles" sont le r@sultat de

l'interaction entre la _@lection intrasp6cifique et

la s_lection intersp_cifique.

On pourrait faire une classification plus accepta-
ble de ces categories de ph_nom_nes (morphologiques ,
physiologiques, _thologiques etc)selon les diff6rentes
formes de la sglection intrasp6cifique, selon le degr_
de nocivit_ individuelle de certains caract&res et

leur degr6 d'int@gration et d'utilit_ pour l'esp&ce.

En conclusion, nous pensons qu'il n'y a pas d'hy -
pert_lies dans le sens strict de ce terme, c.A.d, des
formations "excessives", nuisibles aux esp_ces darts

l'_tat de nature. Si quelques biologistes qualifient
certains caract6res df"hypertgliques",c'est qu'ils

interpr_tent subjectivement, voire m_me abusivement,
des structures insuffisamment connues sous l'aspect

historique, _cologique_ _thologique, ou bien ils
confondent deux r_alit_s tr_s distinctes - l'individu

et l'esp&ce les lois caract_ristiques pour chacune de
ces rgalit_s, ainsi que leur interd_pendance.
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ANAGENESIS AND TEE PROCESSES OF EVOLUTIOITARY _ROGRESS. Osvaldo A.

Reig, Dept. of BJolo_E, Buenos Aires University, Florida g_gwBue-

nos Aires_ Argentina.

It is possible to distinguish three different evolutionary

processes in the somewhat vague idea of evolutionary progress:

l) The perfection of a given structural t_e within the qualita-
tive invariance of the general morpho-physiological plan, exclud-

ing the emergence of evolutionary novelties originating radical
transfor_,ations in the 'exploitive systeme' of Waddington; exam-

ples of this are the general change occurred within the _ctinop-

terygisn fishes from Palaeoniscoids to Acanthopterygii, in Prima-

tes from Tupaioids to Apes. 2) The emergence of morpho-physiolo-

gic_l or behavioral novelties implying qualitative changes in the

structural plan and opening further possibilities of evolution at

higher level of biological efficiency, i.e. creating new major t_
xs and furthering the exploitation of radically new adaptative

zones. Examples are the emergence of Labyrinthodonts from Crosse 2

terygians, the rising of _ammals from Synapsids, of _,_anfrom ad-

vanced ;Tominids, etc. 3) The fitting of a particular lineage to

sn extreme adaptative niche, creating s specialized structural

t3_e to well defined ways of life. The a_mount of evolutionary

change leading from H_racotherium to _ is a classical example.

All these processes are included by Huxley under the concept

of an_genesis. _"_henproposing this term, Rensch excluded explici_

ly from it our third meaning, but involved in it both improvement
of organizational types and the 'inventions' (Erfindmnzen) of ev-

olutionary novelties, though he r_alized that perfection (Vervoll-

ko_ung) and general progress (HSherentwicklun_) are different
phenomena. Waddington noted the need to distinguish the different
aspects of an_genesis, proposing to refer to 'open anagenesis"

and 'closing anagenesis'. The need of a general name involving

all types of progressive evolution, makes necessary to maintain

Huxley's wide extension of the concept of snagenesis. But if the
three processes mentioned above are actual, objective paths of

evolution, as it appears from the known record of the history of

life, their disctintion in the conceptual level _lust be explicit-

ly accompanied by a distinction in the semantical level.
I propose, therefore, to coin teleozenesis (i.e. the jenesis

of perfection) for our case 1), arogenesis (i.e. the genesis of

new levels of evolution) for case 2), and idio_enesis (i.e. the

genesis of specialized psrticu!arities) for case 3). These three

concepts sre relative and depend 6n the context: a teleogenetic

change in the ordinal level may be arogenetic in the family level.

All three may be explained by evolution through gradual change un-

der the press1_e of natural selection, without advocnting any

other special force. I prefer t_e term arogenesis to the term

aromorphoais of Sewertzow (in some sense equivalent), becnuse

there are not only morphological changes involved in this process.

The term arogenesis is also preferable in view of maintaining

uniformity of terminology.-
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¢OPMMPYD_EE BJI_HHME TM[IA OHOPN HA CTPOEHME M ¢YHK-

HED KOHEqHOCTE_4 M_EKOIiL4TAD_MX. B.P.Kao]_SHeHKO,
0T/_e_I3BOJII01_HOHHO_MOI_OJIOPMM, _HCTHTyT SOOJKOPMH,
KHSB.

_3 TpQx OCHOBHNX TMHOB onopM COBpeMeHHMX M_eKo-
HMTaI0_MX /CTOnO-,Ha_B_e-,_a_aHroxoz_eHHe/ HaZ6oaee
6_H3KMM E MOXO_HOMy THHy,^oBO_OTBeHHo_y Tep0Mop_HMK
pOHTH_ _ HepBH_H_M H_aIIeHTapHM_ MJIeKOnHTaD_H_,
HB_HeTOS oTonoxo_AeHHe. C HapaoTaHHeM oKopocTM Ha-
3eMHOrO Hepe_BH_eHH_ K _ByqaeHHO_ CHCTeMe pMqaPOB
OTOHOXOAH_e_ KOHeqHOCTH HpH6aBaHeTCH y HaJI_exo_H--
_MX TR@T_ H y _a_IaHPOXO_S_HX -- _eTBepTM_ _aeHN,
O O_HOBpeMeHHMM yMeHB_eHHeM OTHOCHTeHBHOH HHo_a_H
oHopN.

Ka_o_y H3 Tpex OCHOBH_X TMHOB onopM OOOTBeT--
OTByeT CBO_ THH CTp0eHMS OyoTaBOB, MM_I_ H 00cy_oB
KoHeqHOCTe_. Y ooBpe_eHHNX OTOHOXO_H_HX 0oaBmoe

3HaqeHHe _eDT npeTepneBmHe C_eHy $yHE_H py_H_eHTM.
HOXO_OM oeMHayqeBoM KHOTH H CTOIIM, pasa_HO HOHOJIB
sye_e npH HOOTyHaTe_BHNX H HHMX _BM_eH_HX. Ham_
TOOpeTMqeOKM@ HOCTp0eHMH 0 HyTHX pasBHTMH 0ne_H_-
qeCEHX HpHoHOCO0aeHH_ B cKeneTe _ MMm_ax Hp_ nepe-
xo_e E MHOMy TMny onopN B _zaoPeHeso HO_TBep_aDTCH
3EcHepZ_eHTa_H, BMSMBa]0_HMM C_CHy npzEpeHaeHHs z
SyHE_MH MMll_ H nepecTpo2Ey CyoTaBHo_o pea eSa B
_HCTaFI_HNX 3BeHBHX KOHeqHOCTe_ 4-5 -nSJIMX na_iB_e-
xo_x. Ka_o_y _s Tpex TMHOB oHop_ oTBeqaeT cBo_
TH_ KpoBocHa6_eHHH EOHeqHOCTO_. YCTaHOBneH0 npeo0aa_a-
HHe HoBepxHOCTHMX apTep_a_HMX _a2_cTpa_e_ /H,B 06-
naCTH _eTano_j_H _ na_B_eB -_opcaYi_HMX cooy_OB/ y
CTOHOXO_H_HX_ Hpeo_aa_aHze Pay0oE_x cocy_CT_UX
Ma_HcT_ane_ /H B 06naCTH _eTano_zs z HSuII_eB - BO--
a_pHMX7 nnaHTapH_x /cocy_oB/ xapaETepHsyeT nepexo_
E naa_e-,_aaaH_oxomAes_m.

_3y_eHHNe B Hame_ aa0opaTopH_ saBHcH_OCTH
Me_ THHOM onopM, CTpOeHHeM H _yHE_He_ opraHOB
_BMEeHMH H HE EpoBocHao_eH_e_ _8/0T BOSMO_/_OCTB
COCTaBMTB 00Zee Pay0oKoe Hpe_CTaB_eHMe O0 opPaHH3-
Me_ KaE _enoM, a TaEze HonyqHTB HoBMe _aHH_e 0
OXO_CTBe H pasaHqHHX B pH_e _O_OaOrHqHMX CMCTeM B
CBeTe HX a_aHTHBHOH nepecTpo_E_ B OHTO- H SHaoPe-
Hese. /_ccepTsaHH _ Hocae_HHe Hy0aHESa_H 0T_eaa-
C.$.MaHSHM.H.M.Ma_yPa, A.H._eroa_oB,B.F.KaC_HHeH-
_0, 1961, I962/
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PROBLEMS OF T_ EARLY HISTORY OF T_E MOLLUSCA. Ellis L,

Yochelson I U. S. Geoloqical Survey t Washinqton t D. C.

New classes may be necessary to accomodate early Paleozoic
fossils which differ from Recent Mollusca. Viewed in retro-

spect from Recent time, the combined geologic record of the
six extant molluscan classes shows irregular but definite de-
crease, both in numbers of individuals and generic diversity.

Throughout their range, representatives of Pelecypoda, Gastro-
poda, and Cephalopoda are abundant and diverse, whereas those
of Amphineura, Monoplacophora, and Scaphopoda are uncommon and
restricted.

Amphineura and Cephalopoda first occur in uppermost Cambrian
rocks! Gastropoda first occur in middle-late Cambrian rocks,
and may be the oldest extant class. Absence of preserved soft
parts raises question of phylum affinities for certain enigmatic
Cambrian fossils, but their hard parts show features considered

representative of Mollusca. Most Cambrian mollusks are not
clearly assignable to extant classes. Approximately five per-
cent of named Cambrian species and a smailer percentage of
genera are probable mollusks.

In 1962, Crtcoconartda and Calyptoptomatida, were proposed
for exclusively Paleozotc mollusks. Crtcoconarida, most common
in the middle Paleozoic, lack many common molluscan features and
may be incorrectly assigned to phylum. Calyptoptomatida do show

molluscan characteristics and deserve general recognition as an
extinct seventh class. Representatives of Calyptoptomatida are
most common and diverse in the Cambrian, comprising more than
half of the Cambrian Mollusca.

Other Cambrian mollusks are rare and show little specific

and generic diversity. Unpublished information indicates that
Stenothecoides (Cambrian), formerly assigned to Monoplacophora,

is a bivalve, and that Matthevia (Upper Cambrian), formerly as-
signed to Calyptoptomatida, is a multi-valved animal. These
and Pelaqiella (Cambrian-Lower Ordovician), a form having a ra-

pidly expanding coiled shell, are morphologically distinctive.
Each may be the sole representative of additional extinct
classes. Other atypical molluscan-like genera are too poorly
known to classify.

An adaptive radiation of Early Cambrian mollusks to fill

limited numbers of ecologic niches is suggested. Because of
their primitive and inefficient anatomical organization, these

early forms were unable to survive a Late Cambrian and Early
Ordovician radiation by more advanced mollusks. If this hypoth-

esis is correct, Monoplacophora constitute a primitive group of
more advanced mollusks, and not strictly part of the basic
molluscan stock.
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THE EVOLUTION OF ARTHROPOD CUTICLE. M.B.Ghilarov and L._.Be-

menova I Institute of Animal Mor_hology_ Moscowl U_SR.

The cuticle in Arthropods is a multifunctional structure

(exoskeleton, barrier surface, surface of gas and ion exchange,

surface protecting against_?dessiccation etc.). This is connec-

ted with its complex chemical composition and with complex

differentiation of its texture. When the cuticle performs

the respiratory function its texture is rather simple. If it

is differentiated principally as a protective layer, especial-

ly against dessiccation, it has a complex microscopic struc-

ture. In this latter case it is differentiated consisting of

the supporting endocuticle, mechanically firm exocuticle and

relatively impermeable epicuticle which are discriminated by

studying differentially stained sections. Water and wet soil

dwelling Arthropods having soft covers and able to skin respi-

ration have the cuticle differentiated into the endo- and exo-

cuticle only, the same texture being characteristic of arthro-

pod gills too. The firmness of the cuticle in Crustaceans,

Diplopods and some Stratio_¥id-larvae is due to CaCO_ incrus-

tation, determining convergent similarity of their tggument

structure. Land Arthropods adjusted to life in deserts have

the similar differentiation of the exocuticle consisting of

several differently dense strata reducing the heating of bo-

dy. Inferior land Arthropods con_lected with soil and other

moist substrates have the primitive type of cuticle consisting

of two layers (endo- and exocuticle). The transition to the

open terrestrial life inthe atmosphere with the deficit of

moisture depends on the development of the epicuticle protec-

ting from water loss. In Arthropods able to leave shelters

but temporary the epicuticle is better developped on the scle-

rites, especially on dorsal surface. The development of the

epicuticle in higher groups of terrestrial Arthropods only

and differences in its chemical composition and physical pro-

perties in different groups prove that the resemblance of this

structure in different branchs of land Arthropods is of a con-

vergent analogous character but not of homologous one; paral-

lel series of the development of the epicuticle are to be

observed in Arachnids, in Chilopods, in Collembola, in Ptery-

gota. The use of the term "epicuticle" when applied to the

outer layer of the cuticle of Malacostraca is the source of

unjustified comparison with the epicuticle in insects and

some other land Arthr_pods, because these structures are nei-

ther homologous nor analogous. The study of the cuticle in

Arthropods shows that the study of convergent structures is of

value for the comprehension of the regularities of evolution.



189

EVOLUTION OF THE FOOT COMPLEX OF CAVE COLLEMBOLA. Kenneth A.

Christiansen t Dept. of Biolo_t Grinnell Colle_e_ Grinnell_. Iowa.

The collembola of caves show a wide variety in the structure

of the foot complex. The existence of forms in caves showing

all degrees of adaptation for cave life, combined with the

striking convergence in form brought about by the unusual re-

quirements of cave survival permits a detailed analysis of the

changes which have occurred. These changes display a striking

relationship among form, function and behaviour which leads to

the conclusion that evolution here involves a progression of

changes in behaviour and morphology. Each change in morphology

is preadaptive for a change in behaviour and conversely each

change in behaviour is preadaptive for a change in morphology.

The possible general significance of this progressive preada_ta-
tion is discussed.
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PRONOTAL WINGS IN BLATELLA GFRRANICA (L.) AND THEIR POSSIBLE

EVOLUTIONARY SIGNIFICANCE. Mary H. Ross_ Dent. of Entomology,

Virginia Polytechnic Institu±ej Bln cksburg, Virginia, U. S. A.

The present paper describes the morphology and development

of wing-like extensions (pro-wings) on the prono%um of the

German cockroach, Blattella ggrmanica. The trait is of partic-
ular interest since wing flaps on the prothorax are a

characteristic of the oldest known fossil pterygotes, and their

occurrence is generally accepted as evidence that wings began

as extensions of the pterothoracic paranoia. The possibility

that the developmen% of pro-wings recapitulates a step in the

evolution of wings is strengthened by their occurrence in a

Blattid, in view of the generalized morphology and long,

relatively constant geologic record of this group.

A description of the basic and branch paranotal tracheation

of the thoracic terga is included. The development of branch

trachea in both normal pronota and wing buds is compared with
that in the pro-wings. Homology is proposed between the

tracheal wing loops and the pronotal trachea giving rise to the

trachea and veins of pro-wings. Possible homologies of the

trachea and veins of pro-wings with those of the wings are

indicated. A theory for the evolution of wings is postulated

on the basis of the s±udy of pro-wings. This is compared with
the more generally accepted theories of wing evolution.
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THE ORIGIN AND FUNCTIONS OF THE COELOM. R. B. Clark I Dept. of

Zoology, University of Bristol_ Bris_ol_ England.

There is an overwhelming correlation between the existence of

a patent coelom in animals and its use as a hydrostatic skeleton.

In its simplest and, it is argued, most primitive form, the

coelom serves as a hydrostatic skeleton about which the body-wall

muscles act antagonistically. This is exemplified by the

differences in structure and movements between planarians and

coelomate worms. The former can change shape in exactly the

same manner as coelomates, the parenohyma being pressed into

service as a flaid skeleton, but St offers resistance to defor-

mation and changes of shape are relatively slow, and the ani-

mals are incapable of performing substantial amounts of exter-

nal work. Locomotion is by cilia or waves of contraction in

the ventral longitudinal muscles, neither making demands upon

the fluid skeleton. In particular, planarians are unable to

burrow. Coelomates, having a true fluid skeleton, can perform

relatively fast changes of shape involving considerable deforma-

tion of the fluid skeleton, such as perlstsltic locomotory

movements, they can perform a considerable amount of external

work and, above all, they can burrow in the substratum. Most

coelomate worms do so. Subsequent changes of locomotory tech-

nique may result in secondary loss or occlusion of the coelom

(e.g. leeches, ? molluscs) or in its adaptation to new func-

tions (e.g. a circulatory system in leeches and brachiopods).

The evolution of a secondary body cavity, primarily with

locomotory and mechanical functions had manifold consequences.

The existence of this space permitted, among other things, the

accumulation of gametes over a long period of time in s manner

not available to non-coelomates. Coelomates were thus able to

evolve brief, annual breeding seasons which could be geared to

environmental events with improved breeding success without

loss of breeding potential. This demanded synchronization of

breeding activity within populations of a species and a delay

in sexual maturation vls _ via somatic growth. It is precisely

these phenomena that are under the control of hormones in the

lower coelomates, and these animals appear to have the simplest

endocrine systems of any we know. Indirect consequences of the

evolution of the coelom may thus include the evolution of precise

breeding seasons and the increased emphasis upon sexual instead

of vegetative reproduction.
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HOPLONEMERTINE ANCESTRY AND V_TE_RATE HEAD STRUC_TJRE.

Donald D. Jensen t Dept. of Psychology, Bloomington t Imdiar_, USA.

Currently popular theories of the origin of the vertebrates
derive craniate vertebrates from acraniate chordates. These

views offer no reasonable explanation for the curious and

constant organization of the vertebrate head, i.e., for the

preserve of and relations between the preoral But, Rathke's

pouch, anterior somites, notochord, pituitary, neural plate,

neural crest, paired eyes, olfactory organ, and labyrinths.

An alternative view is advanced, it being suggested that verte-

brate head structure is derived very directl_ from the structure

of the head of hoplonemertines, complex free-living carnivorous

worms of the _hylum l_hynchocoela. The above-mentioned verte-

Brate head structures are held to be homologous with hoplonemer-

tins structures, i.e., secondary stomo_aeum, m_scular proboscis,

proboscis sheath and associated structures, glandular proboscis,

frontal organ prlmordium, lateral placodes, inverse retina eyes,

frontal organ, and cerebral organs, respectively. The relations

among vertebrate head structures is phylogenetlcally explained

by the slmllar relations of homologous structures In the hoplo-

nsmertlnes. The embryological, anatomical, and histological

evidence relevant to these homologies is reviewed and the major

embryological changes which would be required to produce prim°

Itlve vertebrate head organization from that of the hoplonem-

ertlns are outlined. These are increased growth and backward

extension of the frontal organ or neural plate, fusion of this

structure with the lateral placodes or neural crest, replication

of the fore@At expansions which form the secondary stomodaeum

in the hoplonemertines and the mouth and gills of the verte-

brates, and retardation of mesodermal migration into the prob-

oscis apparatus or notochord until after foregut expansions are

developed. The most anterior foregut expansion is presumed to

induce lateral growth of the neural plate material to form the

optic vesicles and the lateral migration of mesodermal material

to form the anterior somites. The large _er of simdlarities

between hoplonsmertine and vertebrate organs and the small

mmmber of embryological alterations necessary to brive prlm-

itive vertebrate head organlzation from that of the hoplonsm-

ertines strongly suggests that the hoplonemartines are the

invertebrates most closely related to the vertebrates. Resem-

blances are maximal between eumonostyliferous hoplonsmertinss

and m_xinoid cyclostomes and it is suggested that the hoplo-

nsmertines gave rise to early m_xinoids, which are accordingly

the most primitive of the vertebrates. This view, in sharp

contrast with the theory of acraniate ancestry, connects the

vertebrates with forms which show no evidence of degeneration

and which are clearly related to still more primitive forms.

The ancestry of vertebrates thus includes hoplonemertines,
paleonsmertimes, and primitive flatworms.
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USEOFGROWTHRATEOFPALEOZOICANDMESOZOIC REEF CORALS AS A

FUNCTION OF THE PALEOLATITUDE FOR FOLLOWING OUT CONTINUAL

DRIEF AND THE COURSE OF POLAR WANDERING. Ting-YinK H. Mat Dept.
of Geolo_1 National Taiwan University, Taipei. Taiwsn. Chin-

Paleozoic and Mesozoic reef corals show features of seasonal

growth and their annual growth values show a function to latitude

similar to living reef corals. The latitudinal distribution of

annual growth values of fossil reef corals of any period from the

Ordovician to the Upper Cretaceous in any fossil coralline sea

fragmented on the present continents are no different from growth

values of similar living forms at corresponding latitudes. Only
the sudden total displacements of the solid earth shell have

shifted the original coralline seas of a geologic period and

pushed some parts even into present polar regions that they lie

no more in the tropics and subtropics, and the accompanying
drifts of continents have fragmented them that they no more lie
along a great circle.

With Eurasia fixed in its present mesh of longitudes and lati-
tudes, adjusting the central line of the coralllne seas of each

geologic period into a great circle brings out the change of rela-

tive positions of the continents and the pole positions as

follows: (i) The eastern edge of North America was originally in

contact with Europe to form Laurasla and did not separate from

Europe until the Upper Jurassic! the eastern edge of Africa was

in contact with the western edge of India to form Indafrica

separated from Laurasia by the Tethys Sea. The northeastern

margin of South America was in contact with Indafrica and its east

coast was still east of 5OE. in the Ordovician with its southern

end contacted to the Antarctican end of Australantarctica whose

Australian end was linked with the forelands of Southeast Asia,

includinqE South Africa, to form a great continental arc bounding

the yet small Indatlantic Ocean Basin which expanded as this arc

moved out step by step due to the shake up time and again by the

sudden total displacements of the solid earth shell to diminish

the Paleo-Pacific that surrounded all the continents with its more

than hemisphere extent. (2) One of the two pole positions, in

present longitude and latitude, for each period with respect to

the equator represented by the central line of fossil coralline

seas is: Ordovician, lOOS., 35OE.! Silurian, 15os., 250E.! De-

vonian, 23.5os., 25OE.! Lower Carboniferous, 20os., 40OE.! Upper

Carboniferous, 20os., 20OE. ! Permian, 30oS., 35OE. ! Upper

Triassic, 20os., 15OE.! Upper Jurassic, 45os., 50OE. ; and Upper
Cretaceous, 35os., 25OE.

The similar distribution of annual growth values of fossil and

living reef corals proves the permanency of climate on the Earth.

Thus zoology is the record of the time axis of existence and not

only the display of life phenomena.
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ON THE PHYLOGENY OF METAZOA AND THE ORIGIN OF DEUTEROSTOMIA.

Radu Codreanu,_nvertebr_te ZooloKv,Faculty of Natural Science,

University of Bucharest,Rumania.

The animal kingdom developed according to a double rythm of

evolution: l)the macroevolution having generated by ontogenetic

innovations the prototypes of the p_vla and the ascending line

of the phylogenesis; 2)the s_ecializing evolution with disjunc-

tive effects which begining from the generalized,synthetic po-

tentialities of the prototypes,realizes the inner diversifica-

tion of the large groups,chiefly by orthogenetic radiation pro-

ducing the numberless lineages actually known. The essential of

the macroevolution being accomplished before the fossiliferous

periods and the most archetypes undergoing extinction,the phylo-

genetical reconstitutions are especially based on comparative

anatomy and embryology.

The first Metazoa,issued from coenobia of heterotrophic Fla-

gellata,were planuloid organisms,diploblastic,ciliated and pha-

gotrophic,with monaxial symmetry,able to become bilateral,their

locomotion passing from swimming to reptation. That was,though

not with the same evolutionary success,the founder of Coelente-

rata,perhaps that of the enigmatic Porifera and Mesozoa,as well

as of the bilateral,triploblastic Protostomia,at first acoeloma-

te. The primitive genesis of the mesoblast was done by means of

mesenchymal teloblasts,leading to schizocoely,and not at all by

enterocoelous process,for even the Ctenophora,which are conside-

red to be at the origin of the last,are however forming their

cross shaped mesoderm from entodermic primordial cells. This is

in accordance with the fact that i_ metazoan ontogeny,the ento-

derm itself arises more primitively by cell proliferation than

by invaglnation. The sedentary state,solitary or colonlal,ls cer-

tainly secondary in all the Metazoa,from the Zoophyta to the

Vandel's ,Polypifsrm Coelomata" (Lophophorata,Pogonophora,Ptero-

branchla),a plainly polyphyletic assemblage,reductible to a pure

convergence,and too highly organised for hevlng preceded the ma-

Jor bifurcation into Protostomia and Deuterostomia. The origin of

Deuterostomla cannot be found out at their level,no more at that

of the Coelenterata (Cu_not,Beklemishev,Remane),whlch were di-

rectly followed only by the lower acoelomate and pseudocoelomate

Protostomia,coming from the parenchimatous macrophagous Turbel-

laria.Just llke Coelenterata,the blastopore becomes here the

mouth,whlch is the single digestive opening.

The true Archicoelomata as the Sipunculoidea,Echiuroidea and

oligomerous Archiannelida,representing the remains of an impor-

tant evolutive knot,are those which engendered the polymerous

Protostomia (Annslida,Arthropoda),the other Trochozoa as the

Mollusca and the sessile Lophophorata,as well as the Deuterosto-

mia,these last phyla keeping the ancestral oligomery.Here are

some prooves: the blastoporal origin of the buccal and also of

the anal orifices in the Polychaeta;enterocoelous formation of

the coelom in the Brachiopoda,although closely related to the

spiralian Phoronida;trimarous coelom in all the Deuterostomia;

presence of nephridial solenocytes in Amphioxus;meaodermal meta-
merism in Annelida and cordata.As far as the threshold of Corda-

ta,the Pogonophora,Stomocordata,Echinodermata and Tunicata fol-

lowed aberrant evolutionary directions. There are only the Chae-

tognatha and Enteropneusta having kept some features of the pri-

mary mobile Deuterostomia,which arose from trimerous eucoeloma-

te protostomous ancestors.
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A NEW _h_TH]_M__TICAL METHOD FOR THE QUANTITATIVE RE-

SEARCH OF TEE CARYOTYPE. Mihai _erban and Cantemir
Ri_cu_ia I Institute of Speology, Academy R.P.R. and
Institute of Legal-Medicine i Bucure_til Romania.

In a paper read at the Session of the Center for

Anthropological Research, Academy RPR., Bucharest, June
21-23 1962, we analyzed the connexion between the

mechanism of sexed _eneration and the distribution
of the chromosomes (Chr.) resulted from the 4 grand-
parents (generation P2) in the genome of a certain
grandchild F, taking into consideration that the new
combinations come according to statistical laws. Hen-
ce follows the existence of qualitative diversities

between the haploid sets formed by an even number
(N=2n) and those formed by an odd number (N=2n-1) of
Chr. Using the following formulas we have calculated
some coefficients which characterise from a quanti-
tative point of view the qualitative differences be-
tween numbers: even (1) and odd numbers (2) of Chr.

m
ll .CI 12 i (1) in which m+n-l m/n. C_ +

m
m/n.C N i (2) in which IN/2] means whole

part of N/2

These "coefficients of stability" separate the whole
numbers into two classes: even and odd numbers. Accor-

ding to DOBZHANSKY 1937, 2374 flowering plants pre-
sent 68,5% species of haploid sets formed by an even

number of Chr. ,while 66,5% of more then 4000 HeLa
cells (E.SAKSELA 1962) present a heteroploid number
which is even too. If we consider generation P#, we

get 4 classes of numbers.Flowering plants as well as
HeLa cells present numbers divisible by 4 in a signl-
ficatively greater frequency.This analogy between the

numerical structure of the caryotype in two very dif-
ferent biological forms is made evident by the new
method, and can lead to a better understanding of the
biological significance of the chromosome numbers in
plants and in animals. To the qualitative differences

of the numbers,taken as mathematical conceptions,the-
re are qualitative differences between the number of

Chr.as biological units.There is a mentioning of the
relations between the evolution of the caryotype and
ecology with an application to man, whose greater
quickness of evolution may be explained partially by
reduction of one unity of the caryoty_e from the 3
species of related awes to N=23 chromosomes.
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THE NICHE AND NATURAL SELECTION. M.R. WarburR,

Dept. of Zoology. Universit_ of Adelaide, Adelaide,
South Australia.

As a result of studying the ecology and physiology of

some terrestrial isopods an hypothesis was developed

regarding two different perts of their niches. These

parts were oallea the 'habitual' and the 'extreme' parts

meaning the common ar_ the rare situations respective3_V.

This was based on a study of the microclimates in which

the isopods live and on their reactions towards environ-

mental stimuli as well as their body temperature and rate

of water loss. The difference in these aspects are in

fact differences in the way they utilise their niches.

It was suggested that while one species has evolved

physiological adaptations to the extreme part as well as

to the habitual, the other species was able to survive

in the extreme part onl_ by means of behavioral adapt-
at ions •

It was further suggested that r_tural selection takes

place in the extreme part of the niche where some pop-

ulations survive orL_v precarious_v until they have

evolved suitable physiological adaptations. It can be

therefore expected that divergence from the ccmnon stock

will occur in that part with the ultimate result of

splitting.

As a result of studies on the faunas of deserts in

different regions, it was suggested that the fact of

similar selective forces in the similar habitats may be

the cause for similar forms by the action of natural

selection taking place within the extreme part of the
niche where similar extremes occur.
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RECENTADVANCESIN OUR KNOWLEDGE OF MELANISM IN THE LEPIDOPTERA.

Dr. H. B. D. Kettlewell, Genetics Laborator2r Oxford.

During the last two years I have reached tentative conclusions

on two sets of experiments which have been in progress during the

last seven years. The first is in connection with the "break-down"

and "build-up" of dominance in Industrial Melanism. I have been

able to show that there is a "built-in" mechanism in the gene-com-

plex of British Biston (Amphydasis) betularia L. which ensures al-

most full dominance of the character "blackness", even in popula-

tions where the black form carbonaria was in the recent past main-

tained at mutation level only. Secondly, we have demonstrated that
there is a clear-cut habit difference in the wild in Shetland in

the moth Amathes glareosa Esp. (and its black form edda) between

the northern and southern populations which are in continuity over

the distance of only sixty miles.

The Build-up of Dominance

The North American Peppered Moth Amphydasis co_nataria Guenee

and British Biston (Amph,ydasis) betularia L. interbreed freely in

the laboratory. If not conspecific, they are very closely related.

Each has melanic forms: f. swettaria Barnes & McDunnough in America

and f. carbonaria Jordan in Britain where it has largely replaced

the light form in industrial populations of this species and far
beyond, f. carbonaria was first reported in 1848. Some of these

earliest specimens were not as extreme in their blackness as the

average carbonaria today. Nevertheless they were black (not grey)

and always completely clear-cut from the light f. t_ica.

If f. carbonaria is crossed into North American typical stock,

and if the resulting melanics are outcrossed into pure American

wild type for four generations, a complete gradation of insects ap-

pears in such broods. None of the melanics are as black as wild

f. carbonaria, and the majority are pale grey and speckled. Some

examples are hardly recognisable from cognataria f. _. This,

then, demonstrated the break_down of dominance. Attempts were made

to re-build dominance by crossing intermediate melanics with Brit-

ish betularia f. typica. It was hoped to reconstitute dominance by
introducing the original modifiers after a few generations. In all

broods of the first generation near-complete dominance had been

achieved - clear-cut segregation had returned. This can only mean

that modifiers were present in British betularia f. _, and

furthermore that they must be dominant. As the origin of the Brit-

ish Peppered Moths was industrial (Birmingham), it could be argued

that these modifiers could have been built up by recent Natural

Selection in such an environment. Alternatively it could be that

they were universal throughout the British population. To test

this I repeated the experiments by crossing fifth generation
"break-down melanics" with stock from Devon where f. carbonaria

does not occur. About 75 offspring have already hatched this year.

Once again clear-cut segregation has occurred in the first genera-

tion. Though the majority are fully black, some are slightly less

so than the offspring of industrial origin: they have a few white

scales on an otherwise black forewing.
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It appears therefore that the modifiers are dominant and that

they are probably universal throughout the British population. As

in my opinion Melanism in cryptic Lepidoptera is a constant recur-

ring need for a multitude of environmental situations, such domin-

ant modifiers present throughout the population would ensure almost

complete dominance at each inception by mutation. It provides a
short cut to all-blackness without the lengthy process of build-up

by Natural Selection on each occasion. It is interesting to spec-
ulate how these modifiers survive in the population during the long

periods when melanic forms offer no survival advantage!
Habit Differences between the North and South Shetland Populations

of the moth Amathes _lareosa Esp. (and its black form edda)

Melanism in Shetland is widespread. As these Islands have

changed but little in the last lO00 years, it is highly unlikely

that these melanic forms have spread recently. During the last 5

years nine of us have undertaken extensive field work here on the
common moth Amathes glareosa and its melanic f. edda. The two forms

are distinct. A large-scale survey (of ever 30,000 specimens)

showed that there was a cline from North to South Shetland. edd____a

in _h8 North (Unst) forms 90% of the population. Conversely the

light grey_with its two disruptive black marks occurs at a
frequency of 98% in the South. Theories on the underlying causes

of this situation have already been published. In the course of

our work when we undertook extensive mark-release-recapture exper-

iments it became evident that northern edda were much less active

than southern t_ica. I at first thought that diminished flight
activity was associated with edda only. Subsequent work (unpub-

lished) does not support this.---_ north Shetland where edd____ais

practically invisible as it rests on peat by day but t_icaless

so, the species is subject to quite unusual selection pressures due

to the passage of large numbers of migratory birds at this season
which arrive from Scandinavia and Iceland. Similar bird concentra-

tions, awaiting favourable winds, occur in South Shetland where

areas of sand dunes favor the light form.

Over-all appraisal of the situation appears to be that in North

Shetland, which is subject to constant gales, flight is hazardous

through the danger of being blown out to sea: _edda rests secure

on a universal background of peat. In South Shetland where there

is less peat, mere sand and fewer headlands, the insect conforms

to the more usual pattern of behaviour and, as in England (which

we confirmed) flies every night.

By sampling marked insects of both forms at MV traps we showed

that the majority of recapture of both forms from the South took

place on the first night after release. In the North, however,

more individuals of both forms were recaptured on the second and

third nights after release than on the first.

This polymorphism is therefore maintained by a balance of vis-

ual and flight advantages and disadvantages together, no doubt with

the physiological differences which both forms confer apart from

their differing coloration.
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AMINO ACID INCORPORATION INTO PROTEIN BY CELL-FREE PREPARATIONS

OF DROSOPHILA MELANOGASTER. Allen S. Fox and Suk-Hee Kant,

Dept. of Biochemistry_ Michigan State University_ East Lansing,

Michisan I U.S.A.

Studies of protein biosynthesis in genetically controllable,

multicellular organisms would be advantageous. C 14- or H 3-

leucine is incorporated into protein in cell-free preparations

from D. melanogaster. Mitochondria are not required and are

removed from homogenates of adults or larvae by centrifugation

at 15,000 Xg. Microsomes are sedimented at 125_000 Xg. SRNA

and pH 5 fraction are prepared from the supernatant by the

phenol method and precipitation respectively. Incorporation

requires microsomes, pH 5 fraction or SRNA, 20 amino acids, ATP

and generating system, GTP, and Mg ++. Total TCA precipitable

counts, hot TCA insoluble counts (protein-bound)_ and hot TCA

soluble counts (nucleotide-bound) all increase linearly for

25 minutes and reach a plateau after 40 minutes of incubation

at 37 ° , indicating a possible requirement for replacement of

mRNA. Rate of incorporation with excess pH 5 fraction is linear

with microsome concentration; with excess microsomes it is

linear with pH 5 fraction. (Supported by grants from NIH, GM

i0079-09_ and Rackham Research Foundation.)
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CARB0___I)RATE _._ETABOLISII STUDIES 1N ADIPOSE I,:U]TAHTS OF DROS-

0P]TILA TiELAI:0GASTER. Winifred i't. Doane, Dept. of Biolo-_T

Yale University, flew IIaven, Connecticut.

Carbohydrate determinations were made of adults homozygous

for the recessive mutant alleles, adp _ and adp 60 (located at

9.83 on Chromosome II), of Drosoph_elanolaster. Females

of the former type are completely sterile; those of the latter

are mostly fertile with 45-90% egg hatchability. Larvae and

adults of both types are associated with hypertrophied fat

bodies that characteristically contain about twice the amount

of stored lipids present in wild type flies of many strains.

Total carbohydrates were measured in individual flies of both

sexes ranging in age from freshly emerged to 21 days. The

levels were typically lower in adp zs and adp 60 homozygotes than

in +/+, except for a period centered about the second day when

a reverse in this relationship held true for females, ]0ut not

males. Tests made to distinguish between ethanol-soluble and

water-soluble fractions indicated that the mutants possess

less glycogen, as well as less sugars and other alcohol-soluble

carbohydrates than +/+.

Because of the effect of the mutant genotype on carbohydrate

metabolism and because of the proximity of the adp locus to the

A__lase locus (approx. location at 2.80±, Kikkawa, '60), tests
were made of amylase activity in both r_utant types in several

different residual genomes and compared with a variety of wild

type strains containing the normal allele. In addition, com-

parisons were made between various strong- and weak-_nylase

strains sent to me by Prof. H. Kikkawa. Amylase activity in

the adp60/adp 60 lines is of the "strong" type, while that in

the _ genotype is of the "weak" type. The low level

of carbohydrates and excessive lipid accumulations typical of

the adp mutants were not found in the various Amy lines receiv-

ed. Analysis is under way to determine whetker or not the

strong amylase activity phenotype of adp60 homozygotes can be

separated from the effects on lipid and carbohydrate metabolism

and, if s°*0what6 effect this may have on fertility.
The adpOu mutant with strong amylase activity was previously

introduced into a population cage with an 0regon-R wild type

strain (low amylase activity) at a gene frequency of 0.5. It

has now been maintained in this cage for 55 generations in a

balanced polymorphlc situation. Analyses are in progress to

determine if the strong amylase effect is still associated with

the adp effects after this long a period and what the possible
significance of this association may be. (Supported by N. I.H.

Training Grant 2G-597 and grant G 14747 from the N. S. F.)
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ACTION OF A'IDES ON I_E DEVEIDP]ENT OF THE BAR EYE DROSOPWlLA.

F. DeNarinis and F. Sheibley, Fenn Colle:_,e, Cleveland, Ohio.

Kaji (1955) showed that ureids, nucleotides, and acid amides

all tend to increase the facet number in Bar eye Drosophila.

later (1956) he den onstrated with acid amides that the Iroup

-COKH 2 was active in increasin_ facet number. De_'arinis and
Sheib_ey (1960) showed that aceta_ide was more general in its

reactions since it affected not only eye size but forked

bristles and wing s.hape as well. They found that the amide

link (-CO_H-), when incorporated in cyclic structures, was less

effective than in open chain cor._pounds.

The present work reports some effects of o_her amides. Two

percent concentratior_ of each of the followin:g compounds in

the food delay the developmental period of _he fly: Urea-]O
days, adipamide-lO_ days, malomamide-ll days, n-valeramide-16

days, n-hexanamide-22 days, uracil-24 days, control-9 days.

Two percent concentrations of hydantoin, l-methylhydantoin,

acetamide, propionamide, n-butyramide, methylurea, ethylurea,

acetylurea, allylurea, N,N'-acetylmethylurea, biuret, N,N-di-

methylacetamide, and N-methylforn_mide, are found to be toxic

and sometimes result in incomplete development. Corresponding

concentrations of uric acid, allantoin, biurea (N,N '-dicarbamyl-

hydrazine), and oxamide show no particular effect on either the

length of the developmental period or on the size of the Bar

eye. The do_ble amides, _2CO-(CH2)n-CONH2, however, are found

to be more effective and less toxic. Tests with two percent

m_lonamide, two percent succinamide, and two percent adipemide
increase the size of Bar eye (from 75-_%.I facets to 4%O+-27.4

facets), and in a few cases the eyes become completely pheno-

typically wild in size (with approximately 650 Facets). In

addition it is found that these double amides can be fed through-

out the complete larval period without appearing to interfere

with other developmental processes.
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FURTHER INVESTIGATION CONCERNING THE COMPLFI PHENOTYPIC LINEARITY OF

YELI_W MUTANTS X-RAY INDUCED IN SCUTE-8 CHROMOSO_ES OF DROSOPHILA.

Sara H. Frye, Dept. of Zoology. University of California m Los AnKeles,
California.

Frye (1962) emphasized that the dose-frequency criterion is more

likely to be meaningful where the germ cell heterogeneity is reduced.

Youug scute-8 Bar males were X-rayed at a relatively high dose, 8000 r.

Four post-treatment matings, or broods, were made every 2A hours and

consisted of treated males and virgin females containing the sex-linked

marker, yellow body color, and autoscmal markers, echnoid eye, dumpy

wing, and clot eye. Inseminated females from each of the four broods

were transferred several times into fresh bottles. The treated males

were removed from the gourth brood after 2_ hours and were discarded.

Consequently, F1 females were derived from eggs that had been fertilized

by 1-day old, 2-day old, 3-day old, and &-day old sperm from time of
treatment.

Exceptional yellow daughters were recovered among the expected F 1 Bar

females. Simultaneous controls were run, and the total induced frequency

was corrected. The total frequency of exceptional yellows from each

(not all) of the four broods always fluctuated in the same direction,

i.e., belo___wwthe expected frequency for llnearity (Brood I), above the
expected frequency for linearity (Brood II), and below for Brood III.

However, the totals of yellow mutants (from all fo-'_rbroods) induced

in y+ scute-8 chromosomes of mature and nearly mature sperm by 8000 r

were found to exhibit approximately a linear dose-frequency relation

as reported for lower X-ray doses (Frye, ibid). Possible mechanisms
as to why the curve continues to rise will be discussed.

Progeny testing and a genetic analysis of the exceptional y- sc8 B

daughters are in progress. Those yellows that prove to be male-viable

with a normal Y-chromosome will be tested for an involvement with a

gross structural change.

(Acknowledgement is made to the National Science Foundation for support
of this work).
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THE FIRST STAGE IN RETROGkESSIVE EVOLUTION OF THE Y
CHiOMOSOMEj AS ILLUST_YED IN THE FISH, 0RYZIAS
LATIPES. Toki-o Yamamoto, Biological Institute r

Faculty of Science, Nagoya University, Nagoya, Japan.

In the medaka (0ryzias latipes), where normal sex-

determining mechanism is XX=_ and XY=_, either the gene
__R(orange-red) or its allele i(white) is borne by either
the X or the Y. Successful artificial control of sex

differentiation ad libitum by heterotypic sex hormones,
renders it possible to attack on problems otherwise
difficult of approach. The body of evidence indicates
the rarity of viable Y_Y_ versus commonness of surviv-

ing Y_Y_, which are obtainable by mating induced x-ryZ
with normal x-ry_ or x-ryx_. Our experiments and consi-

derations provide us with a new insight into the
constitution of the sex chromosomes. The hypothesis
formulated is the presence of an inert section (-) in

the regular Y_ and a "viability" segment (+) in the
ordinary XE and X_. The linear order in the regular
Xr is (x)-_-(+) and in the ordinary Y_ it is (y)-R-[-],
where the (x) and (y) stand for the non-homologous sex-

differential segments in the X and Y, respectively.
Most Y_YIJ zygotes are nonviable because of their consti-
tution Y_,-Y_,- in which the -) is in the duplex
condition. A few viable Y_Y_(males ar_ considered as

crossovers with the constitution Y_,-Y@ ,+, of which

Y_,+ stands for a recombinant, viz., the (+) being

derived from the X_ ,+. Most Y_XX zygotes are viable
because of their constitution y_,-y2,+. The Y_ is

known to _ave arisen by crossing over between the XE
and the Y_. So that a concomitant transfer of both

and (+) is possible. Further verifications of the
hypothesis come from (I) the F I sons (x-rye) from x-rx_@

Y_Y_ comprise two genotypes X_,+Y_ ,- and X_,+Y_, +,

(2) nonviability of X@Y_(X_,-Y _,-) versus viability of

both X_Y_(X_,+Y_ ,-) and X@Yf(X_'-Y 2'+) where X@ stands

for a recombinant, and (3) viability of yry/(yE,+y/,+).

Hence, the hypothesis seems to be real. From the
evolutional viewpoint, it is noteworthy to find such a
fish as the medaka representing the first or a transit-
ional stage in the gradual deterioration of the Y

chromosome among animal kingdom.
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POSITION EFFECT AS A FACTOR IN THE PRODUCTION OF MELANOSIS AND

MELANOMA IN THE FISH XIPHOPHORUS. James W. Atz, Klaus D. Kall-

man and Ross F. Nigrelli. Genetics Laboratory, New York Aquar-

ium, New York Zoological Society, New York.

Hybrids of Ii species or subspecies combinations of fishes of

the Genus XiDhoohorus (Family Poeciliidae, Order Cyprinodonti-

formes) exhibit 8 spotted patterns with increased expressivity,

including melanosis and melanoma. In each case, this atypical

pigment cell growth results from the lack of mutual adaptation

between a major, dominant gene from one species and a constel-

lation of polygenic modifiers from the other (Myron Gordon,

Growth Symposium, i0: 153-219, 1951; Atz, Zoologica, 47: 153-181,

Similar, but not as intense effects occur in hybrids

between_[, m_culatus from different, isolated river systems

(Gordon, _._.).

Non-hybrid X. variatus xiphidit_n and X. m0ntezumae cor__

have exhibited melanosis and melanoma on rare occasions (Mac

Intyre & Baker-Cohen, $oolozIca. 46: 125-131, 1961), most likely

as a result of genetic imbalance arising from artificial selec-

tion and inbreeding in the laboratory.

Position effect can also play a role in melanosis and melano-

ma production. A rare cross-over within the locus of the 5

major genes In X. maculatus, which behave as multiple alleles,

placed 2 of them, Sd for spotted dorsal fin and Sr for striped

sides, on a single chromosome of a fish from the New River,

British Honduras (Mac Intyre, Ame____Er.Na___tt.,95: 323-324, 1961).

The pigmentation of the original SdSr fish looked normal, but

when it was crossed with a sootted (SpSp) fish from the Rio

Jamapa, Mexico, the SdSrSp offspring exhibited an enhancement of

the Sd pattern. Greater enhancement resulted when SdSrSp off-

spring were backcrossed to SdSd fish from the Rio Jamapa. Still

greater enhancement of the Sd that was linked to Sr resulted

when SdSrSd fish were again backcrossed to the Jamapa strain.

More than half of the fish's sides, as well as the entire lower

portion of the dorsal fin, were melanotlc, and in one fish a

melanoma developed. When a New River fish carrying Sd was

crossed with the same Rio Jamapa strain, however, no enhancement
of Sd occurred.

The polygenic modifiers of the Jamapa strain do not appear to

be able to control completely the growth of pigment cells asso-

ciated with the Sd gene from the New River in its altered chromo-

somal position.
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ONTHEDETECTIONOFMELANOTICTUMORSIN DROSOPHILA.Martin L.

a_p_n__ Dept. of Biolo__j__Queens College, Flushing, New York_
.S.A. --

The method generally used for determining tumor penetrance

in Drosophila is based on the presence of 'melanized bodies' in

larvae or adults as revealed by visual inspection or dissection.

This technique has been employed in genetic analyses; in the

determination of the effects of environmental stress; and in

evaluating the tumor inducing capacities of many substances.

In this report, evidence will be presented pertaining to the

importance of histological methods in establishing tumor
incidence values.

Analyses of serial sections in conjunction with 'black spot'

counts in the tumor strain, tu-e and in a tumor-free stock,

1_2, have revealed some of-thT problems inherent in tumor
incidence data based on macroscopic methods alone. In the tu-e

strain, 'black spot' analysis i_dicated that 120 hour larvae,
raised on Bridge's medium at 25 C., had a tumor incidence of

62% compared with 80% in adults. Serial sections of "non-tum-

orous" larvae revealed the presence of typical spindle-cell

hemocyte tumors in the pre-melanotic phase in all animals ex-

amined. The 'real' tumor incidence, therefore,--_as 100% in

larvae. Pre-melanotic tumors were not found in adults.

Tu-e larvae raised on Friedman's 'low tumor medium' had a

'bl_c-_-spot' tumor incidence of 15%. Histological analysis

indicated, however, that all of the larvae examined contained

tumors in the pre-melanotT_-stage of development. Thus the
'real' tumor incidence did not differ from the 100% obtained

in animals raised on Bridge's medium.

The 51-52 strain is tumor-free when viewed macroscopically
or in section. Larvae raised on Friedman's medium to which

lOO mgm% indoleacetic acid was added developed clearly visible,

'melanized bodies', in the abdominal area which were similar

superficially to "melanotic tumors". Histological evaluation,

however, did not provide evidence for the presence of spindle-
cell tumor cells. The 'melanized bodies' consisted of hindgut

epithelium which contained intracellular depositions of melanin

pigment. On the other hand, 51-52 larvae which were injected
with crude extracts of tu-e larvae also developed 'melanized

bodies'. In this instance---_ however, serial sections contained

both melanotic and pre-melanotic spindle-cell hemocyte tumors.

The hindgut epithelium appeared normal in the larvae examined.

The reliability of 'black spot' counts in larvae or adults
as a measure of melanotic tumor incidence in Drosophila as well

as the potential significance of histological analysis as an

additional criterion in evaluating tumor penetrance will be

discussed.
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GENE-ENVIRONMENT INTERACTION IN DEVELOPMENT: EFFECT OF

CORTISONE ON THE PENETRANCE OF AN EYE MUTANT IN THE MOUSE.

Muriel J. Watney and James R. Miller, Depts. of Paediatrics

and Zoolo_-y. University of British Columbia, Vancouver. B.C.,
Canada.

The mouse is normally born with its eyes closed.

However, there are a number of mutations which produce the

condition "eye-lids open at birth". One of these, el___qo,

which has occurred recently in the C3H/M1 strain, is a
simple autosomal recessive with about 65% penetrance in

homozygotes. In an attempt to increase this penetrance,

cortisone (as a teratogenic agent) was administered to

pregnant females on several days prior to the known time

of fusion of the eyelids in utero. Rather than increase

the frequency of the defect, the cortisone resulted in a
dramatic decrease in its frequency (to approximately 4%).

On the basis of the known effect of cortisone on palate

closure in the mouse (Walker and Fraser, J. Embryol. Exp.

Morph. _: 201, 1957), it is tentatively suggested that

the cortisone modifies the action of the gene el___othrough

the metabolism of mucopolysaccharides.
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PSEUDOGAMYIN PLANARIANSTESTEDBYSPER_IRRADIATION.Mario Be=

nazzi, Dept. of Zoolo_, Universit _ of Pisa I Italy.

Several studies with my colleagues Benazzi-Lentati, Lepori,

etc. have shown the occurrence, in some fresh-water planarian

species, of polyploid races with pseudogamcus reproduction
(gynogenesis). In these races the egg develops only if actlva=

ted by the sperm, but the sperm head does not form a male pro=
nucleus and karyogamy is lacking. The present work deals with

pseudogamous development of eggs activated by X-irradiated

sperms.

lugubris, a commonly European species, possesses a

diploid amphimictic biotype and some polyploid ones, with either
synaptic or asynaptie oHcytes; all the polyploid biotypes are

pseudogamous. Adult specimens have been whole-body X-irradiated

with doses rates ranging from 1,O00 to 70,000 r and then they

have been mated to normal unfertilized specimens, used as fema=

les, and belonging both to the diploid amphimictic and to the
polyploid pseudogamous biotypes.

The development of amphimictic eggs is quite normal only

when the specimens used as males received X-ray doses lower

than about 2,000-3,000 r; with higher doses a normal cleavage

also occurs and in some cases the embryonic spheric stage is

reached, but shortly after the development stops. Obviously the
irradiated sperms give rise to a lethal genetic constitution.

On the contrary, the development of pseudogamous eggs is nor
m

mal even following the highest sperm irradiation and the off=

spring is completely viable.

The same results have been obtained with Polycelis nigra, an
other European species; eggs of a polyploid pseudogamous bioty=

pe develop normally after receiving sperms irradiated with up
to 50,000 r.

These findings prove that X-rays do not weaken at all the

activating power of the sperm. Since 0. Hertwig experiments

(1913), the dissociation between karyogamy and activating func=

tion in amphimictic species (chiefly Amphibia) can be obtained

through high sperm irradiation. Planarians in which the disso=

elation between the two sperm functions occurs as a normal phe=

nomenon, afford good opportunity to investigate the effects of
sperm irradiation.
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IMMUNOGENETIC STUDIES OF ELASMOBR_NCH FISHES. Carl J. Sindermann,

U. S. Bureau of Commercial Fisheries Biological Laboratory, Boothbay Harbor,
Maine.

Systematic studies of marine vertebrates, particularly investigations of

subpopulations, have been materially aided in recent years by application of

immunogenetic techniques. The elasmobranch fishes were found in the present work

to constitute excellent material for basic studies with blood grouping methods.

Erythrocyte antigens have been detected in spiny dogfish (Squalus a canthias) and

big skates (R__a ocellata) with cross-matching tests and absorbed rabbit antisera.

In dogfish, strong isoagglutinins distinguished an antigen designateO $1, while

absorbed antisera distinguished a second antigen, S2. Individual fish possessed

both, either, or neither antigen. Comparative studies of gravid females and their

unborn young indicated that the two antigens were part of the same blood group

system. Two erythrocyte antigens have been demonstrated in big skates with

isoagglutinins as well as with absorbed antiserum. Individual skate sera were

found, with cross-matching and absorption analysis, to contain both, either, or

neither isoagglutinin. Isoimmune antibodies with less specificity have been

demonstrated one year after isoimmunization. Strong natural heteroagglutinins

for teleost and human erythrocytes were found in big skate sera, and a year-round

study indicated that tilers varied seasonally, reaching a maximum in summer and

a minimum in winter. Isoagglutinins have also been demonstrated in little skates

(Raja erinacea), but have not been detected in thorny skates (Raja radiata) or in

barn door skates (Raja laevis). However, both thorny and barn door skates

possessed strong and specific heteroagglutinins for erythrocyte antigens of certain

big skates and Atlantic herring (Clupea harengus).

The smaller elasmobranchs thus possess several desirable characteristics for

immunogenetic studies. They are easily maintained in marine aquaria, possess

clearly defined isoantigens and isoagglutinins, and many are ovoviviparous.
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EFFECTS OF FOREIGN BLOOD INJECTION IN GENETICALLY CONTROLLED

CHICKENS. Pierre Leroy and Jacques Benolt_ Laboratoire de Photo-

biolosie, C.N.R.S., Gif-sur-Yvette r France.

The experiments of russian biologists about the changing of

hereditary characters of domestic fowls by means of injection of

foreign blood have been successfully Fepeated.

Rhode Island Red chickens (strain M-ha) genetically control-

led for more than fifteen years were regularly injected with un-

fractionated guinea-fowl blood. After treatment no phenotypic

difference was noticeable on any of the treated birds but their

progeny showed a characteristic melanisation of the plumage more

intense in the third than in the second and in the first genera-

tions. This increasing effect was observed when descendants had

not been injected. In that case not only the melanin increased in

amount in the tail and wings, where its presence, although redu-

ced, is normal, but practically covered the whole body in both

sexes, thus obliterating regionalization. Crossing between males

and females produced melanized chicks provided at least one of

the mates was treated with guinea-fowl blood. Frequently dark

blue green feathers are observed especially on the wings and

chest. No plumage pattern characteristic of guinea-fowls was in-

duced after the treatment ; however both egg and body weights

were lighter in the modified adults than in the controls.

When descendants were treated with foreign blood as were
their parents, the melanisation reached its maximum in the second

generation, decreased in the third and vanished in the fourth.

As far as coloration is concerned the phenotype of birds of the

fourth generation is practically normal.

Isologous blood injection (RIR--_RIR) had no visible effect

on the different generations of the treated chickens.

These results obtained after four consecutive years of in-

vestigation verify and complete the previous experiments of

russian biologists and have been recently confirmed by others.

The problem as to the mechanlsm(s) of modifying hereditary cha-

racters in birds by means of foreign blood so far remains unsol-
ved.
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TRANSFER TO DESCENDENCY OF ALTERATIONS INDUCED IN THE

WHITE LEGHORN BY REPEATED INJECTIONS OF HETEROLOGOUS BLOOD

J. Stroun, L. Stroun-Gutti_res, J. Rossi and M. Stroun,

University clinic of internal medicine, Geneva, Switzerland.

The authors have repeatedly injected blood from the grey guinea fowl to

successive generations of cocks and hens descending from a white Leghorn strain

with stable characteristics. Concurrently with this test Leghorn group, they

raised a check Leghorn group treated under identical conditions with blood

from white Leghorn, and also a control Leghorn group left untreated. The blood

taken from male and female birds is injected by the intra-peritoneal route

every 3 to 5 days as soon as the subjects are I0 to 30 days old and for a

period of 6 to 7 months. In each new generation obtained through artificial

insemination, fowls remaining up to the standards of the white Leghorn are

selected from both treated groups and submitted to the blood injections. More-

over, from among the Fa birds in the control group, the authors set up three

new Leghorn groups treated under identical conditions with blood from Austhra-

lorp, Rhode Island Red and white Leghorn respectively.

Results from Fto____o_(Februar y 1963) : No alterations are noticed in either
check or contr_l Leghorn groups. In the test group, however, which was sub-

mitted to injections of blood from grey guinea fowl, there are in each gene-

ration from F9 onward a few animals with alterations in the colour and quality
of their feathers and in the pigmentation of their feet. Such alterations do

not appear in the blood treated Leghorn fowls, but in birds of the following

generation, independently of any injection whatsoever. They are maintained in

the descendency which is no longer treated and are transmitted both by the

mother and the father birds. In the groups treated with blood from Austhralorp

and Rhode Island Red, alterations begin to appear as from F2. The authors
discuss the origin and meaning of such phenomena.

(C.R. Acad. Sciences 25__5: 781-783, 1030-1032, 1962.

Biol. Mdd. 1963, to be published.

Arch. Sc., Gen_ve 1963, to be published).
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THE RELATIONSHIP BETWEEN DROSOPHILA MELANOGASTER AND ITS PAP_ASITE

PSEUDEUCOILA BOCEEI WELD . Ilse Walker, Institute of Zoolo_,
University of Zt_rich, Switzerland.

Drosophila melanogaster, like other Drosophi-
lidae, is a host of the parasitic wasp Pseudeuccila bochei Weld.
Normally one parasite develops within a Drosophila larva, which
is being consumed after puparlum formation (1). Occasionally the
host larvae form melanotic capsules around the parasite embryo,
which generally dies within the capsule (2). These capsules con-
sist of lymphocytes of a special type ("lamellocytes"), which nor-
mally are formed after puparium formation (3). In host larvae ca-
pable of encapsulating their parasite, these lamellocytes develop
already at the end of the second and at the beginning of the third
larval instar (4). The percentage of Drosophila larvae disposing
of this defence reaction is specific for dlff_rent geographic stocks
The defence mechanism seems to be dependent on a polygenic system
with a strong dominance effect (2,4,5). The penetrance is influ-
enced by the age of the host at the time of infection, by its via-
bility and by the surrounding temperature (4,6). Relations with

the hereditary melanotlc tumours (Pseudotumot_rs) are obvious (3,4,7)
One known stock of Pseudeucoila is able to in-

hibit the defence reaction of the host. Cross- breeding and se-
lection experiments support the hypothesis, that this faculty de-
pends on a single dominant gene (I = Inhibitor), which acts du-
ring oogenesis and enables the egg of the parasite to suppress
capsule formation in the host larva by inhibiting the formation
of lamellocytes (maternal effect; 4,8).

However, the defence reaction of the host as

well as the inhibition by the parasite are or_ly funtioning with
respect to a certain partner. Thus, Pseufleucoila embryos which are
highly resistent against encapsulation by Drosophila melanogaster
are normally encapst_lated by the larvae of Drosophila simulans(9);
and the larvae of a stock of Drosophila melanogaster, which lacks
defence reaction against Pseudeucoila, do encapsulate another pa-
rasitic wasp, Phaenocarpa taplda Nees (1,10).

Literature. (1) Jermi, W. Acta zool. Vol. XXXII, 1951. (2) Schle-
gel- Oprecht, E. Zeit. f. Ind. Abst. u. Vererbungslehre, Vol° 85 ,
1953. (3) Rizki, M. T. M. J. of Exp. Zool. Vol. 123, No. 3, 1953.
(4) Walker, I. Rev. Suisse de Zool. Vol. 66, 1959. (5) Hadorn, E.
und Walker, I. Rev. Suisse de Zool. Vol. 67, 1960. (6) Walker, I.
Rev. Sulsse de Zool. Vol. 68, 1961. (7) Barigozzi, C. Estratto
dal Rendlconti, Classe dl Scienze, Vol. 90, 1956. (8) Walker, I.
Roy. Suisse de Zool. Vol. 69, 1962. (9) Hadcrn, E. und Grass-

mann, A. Arch. d. J. Klaus Stiftung, Z_rich, 1962. (lO) Unpub-
lished observation.
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CHROMOSOMAL STRUCTURE OF NATURAL POPULATIONS OF DROSOPHILA FIA-

VOPILOSA FREY, IN RELATION TO THE _VIRONMENT. Danko Brncic,

Institute of Biology, University of Chile, Santiago, Chil e.

Populations of many speciee of the genus Drsophila exhibit

polymorphism due to the presence of chromosomal inversions.This

type of variability constitutes an ideal object of study in or-

der to understand many basic problems of evolutionary genetics.

The usual method for obtaining data on the chromosomal varia -

tions in populations, is the examination of the offspring of

flies collected in nature, and bred in the laboratory. Unfortu-

nately, most members of the genus Drosophila are so restricted

ecologically that it is often difficult to maintain them under
artificial conditions. Furthermore, if it is considered that

not all the individuals captured in nature give progeny in the

laboratory, one may suspect that the above mentioned method re-

presents a certain source of error, because only a selected

part of the natural population will be examined. These conside-

rations led the author to study the chromosomal structure of D.

flavopilosa Frey, a typical example of an ecologically restric-

ted species which cannot be bred in the laboratory. Nevertheless
due to the circumstance that the females lay their eggs in the

flowers of the Solanaceous shrub Cestrum_ L'Her., which

is common in Chile, it was possible to study the chromosomal

structure of some natural populations of this species, analyz-

ing larvae taken to the laboratory directly from their natural

breeding sites.

In Central Chile, natural populations of D. flavopilosa are

polymorphic for the gene orders in their chromosomes due to the

presence of inversions. Quantitative and qualitative data on
the distribution of the inversions have shown that there are

some seasonal fluctuations and altitudinal gradients in the fre-

quencies of some gene arrangements. These variations are corre-

lated with the flowering periods of Cestrum parqui, the popula-

tion density of the fly, and other ecological factors.
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STRATIFICATION OF STP_\INS OF DROSOPIIILA KELANOGASTER INBRED

AT DIFFERENT TE_E_\TURES. Donald J. Nash, Dept. of Zoology,

Rutgers, The State University, New Brunswick, New Jersey,

U.S.A.

A series of wild-type inbred strains of Drosophila

melanogaster was derived by inbreeding at a constant temper-

ature of 18°C or 26°C. Seven inbred lines were used from each

temperature. In addition, two random mating populations were

set up from mass matlngs of the seven inbred strains within

each temperature. The 16 genotypes were tested at each of

three temperatures, 18°C, 26°C, and _0°C. Data were obtained

on pair sterility, number of adults ecloslng from a 2_ hour

egg laying period over a span of five days, sex ratio, and

thorax length. Viability, In general, was greatest at 266C

and declined at the extreme temperatures of 18°C and 30°C. The

mean number of adults ecloslng per day ranged from a low of

h.6 per day for the 18°C derived lines when raised at 30°C to

a high of 2?.2 adults per day for the 26°C derived lines when

reared at 26°C. Significant differences were observed within

both sets of inbred strains at all three temperatures. Of

particular significance is the fact that there was no consis-

tent adaptive response to the temperature selection of more

than I00 generations of sib-matlng at 26°C and more than 50

generstlons at 18°C. In general, the 26°C derived lines were

superior to the I8_lines in overall reproductive performance

at all temperatures including 18°C. The relative difference

in mean viability of the 26Cderived strains and t1_e i_ "_

derived strains was greatest at 30°C and least at 18°C. _lere

was some overlap of the strains at all temperatures however.

Thorax length varied inversely as temperature with a 12 per

cent increase in length having been observed between 30 °and

18_ Significant genotype-temperature interactions were

evident for all characters.
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GENE CONTROLLED PROCESSES IN THE GENESIS AND EVOLUTION

OF ANIMAL PATTERNS. K. C. Sondhit Gerontology Branch t National

Heart Institute t National Institutes of Health t PHS t U. S. Department of

Health t Education & Welfare_ Bethesda t and the Baltimore City Hospitals,

Baltimore t Maryland.

The present paper describes the nature of developmental processes in
the genesis and evolution of orderly patterns. By using a major mutant
gene, ocelli-less_ in Drosophila subobscura as a source of observable vari-
ation, an a_tempt is made to deduce the nature of developmental processes
and their genetic control by examining the range of adult variation.

Most of the observable variation met in the ocelli-less populations
selected for various patterns can be explained it it is assumed that there
exists primarily an unvarying "prepattern" which determines the positions
at which structures are formed, and an ocelli-bristle forming substance, or
"precursor", which is variable and which must be present in the required
amount if structures are to be induced by an underlying prepattern. On the
basis of this morphogenetic model, most of the experimental results involv-
ing the origin of a novel pattern, and involving changes in the numbers and
positions of structures are explained.

The prepattern is considered as the distribution of an inducing substance
with regions of high and low concentration, the regions of high concentration
occurring at sites where structures later form. The process whereby such
a distribution could arise will be described. Evidence will be presented to
show that if the amount and distribution of the precursor is altered to a
certain threshold, the constancy of prepatterns can be changed.
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SL_ LA CONCEPTION DE GRADIENT DE SEXUALIT{ CHEZ OUELQUES

METAZOAIRES. Enrico Vannini_ Istituto di Zoologia, Universit_

di Bologna, Italia.

On peut @tudier les ph@nom_nes de la sexualit_ par des m_tho

des soit g#n_tiques soit morphog_n_tiques. Par les premiers on-

cherche d'@tablir la distribution darts la garniture chromosomi

que des g_nes Met _ des quels d_pend la d_termination m_le ou

£emelle, par les seconds on essaie d'_claircir les processus

qui pendant le d@veloppement aboutissent A la diF_renciation

sexuelle.

ll est & r_marquer que chez plusieurs M_tazoaires hermaphro

dites (par exemple quelque esp_ce d'Hydre d'eau douce, les PI_

naires, quelque Polych_te, les Chaetognathes etc.) il peut

arriver que la diFF_renciation des cellules germinales primit!

yes en gonocytes m_les ou £emelles, se Fait _ des niveaux

diF£_rents sur l'axe principal du corps. Nos observations et

experiences nous font soup_onner ,en ces cas, la presence d'un

gradient morphog_n_tique de sexualitY, le long de l'axe c@phal_

caudal ou apicobasal des animaux. En correspondence des diFF#

rents niveaux de ce gradient, la capacit_ d'expression des g_nes

de sexualit_ m_les ou £emelles est diF£_rente, m_me sices Fac

teurs sont en _quilibre dans le g_notype.

Tout A Fair semblable serait la condition de quelques M_ta

zoaires ,chez lesquels on observe un hermaphroditisme potenti_l:

par exemple les BuFonidae.
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MORPHOGENESE DE L'ORGANE DE BIDDER CHEZ BUFO BUFO. Elvezio

Ghirardelli, Istituto di Zoolo@ia r Universit_ Trieste r Italia.

Chez les M4tazoaires hermaphrodites dont les gonades m_les

et £emelles sont _ des niveaux di££&rents sur l'axe c_phalocau-

dale du corps, la di££_renciation des cellules germinales pri-

mitives est due vraisemblablement _ l'action d'un gradient mor-

phog_n_tique. La m_me chose devrait se passer aussi chez Bu£o

bu£o o_ on a un hermaphroditisme rudimentaire. Au 9in de con-

£irmer cette hypoth_se on a substitu_,chez des embryons de Bu-

£o bu£o au stade de bourgeon caudal ( stade III 3 selon Cambar

et Gipouloux), le territoire pr_sompti£ de l'organe de Bidder

avec le territoire post#rieur de la cr_te g_nitale d'un autre

exemplaire au m_me stade. Ace moment i_, la migration des cel-

lules germinales de l'entoderme au mesoderme g_nital pr_sompti£

n'esZ pas encore commenc_e.

Dans une autre s&rie d'exp_riences le territoire bidderien

de la cr_te g_nitale & _t_ implant_ (toujours homoplastiquement)

au lieu du territoire pr_sompti£ des gonades.

Par ces experiences de gre££e on a pu mettre en _vidence

deux £acteur% au moins, qui agissent pendant la di££_r#nciation

de la cr_te g_nitale chez Bu£o bu£o, c'est _ dire: une migration

di££_rentielle des gonocytes qui ont la tendance _ se concentrer

en hombre plus _lev_ & l'extr_mit_ c_phalique de la cr_te g_ni-

tale en correspondence de la quelle se d_veloppe l'organe de

Bidder et une action inductrice du territoire bidderien pr_som-

ti£ qui agit selon un gradient c&phalocaudale. En dehors de la

cr_te g_nitale cette action inductrice ne s'exerce pas du tout

ou bien induit une gonade sterile.
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TRANSFORMATION _TAMORPHIQUE DES 0RGANES LARVAIRES DE BATRACIEN,

ISOLES EN SURVIE. Michel Delsol_laboratoire de Biolo_ie _4n4ralep
Universit4 Catholi_ue de L_on. France. •

Le d4terminisme thyro_dien de la m4tamorphose des Batraciens
est cmnnu depuis longtemps. On salt aussi que, par greffe, plu-
sieurs organes du t_tard peuvent se m4tamcrphoser ind4pendamment.
I1 4tait donc logique de chercher _ observer des m4tamorphoses sur
des organes isol4s en survie. Nous avons exp4rlment4 s_r divers
organes de tGtards d'Alytes obstetricans ou de Rana temporaria.

La peau donne des multiplications cellulaires peu caract_ris-
tiques. Les nageoires pr6sentent des modifications qui correspon-
dent simplement _ des pertes d'eau. L'intestin - tube tr_s long
form4 d'un 4pith41ium monocellulaire - isol_ et maintenu entier
dans du Tyrode oxyg4n4 pr4sente tr_s rite des transformations qui
paraissent correspondre exactement _ celles de la m4tamorphose na-
turelle : sa longueur se r_duit de moiti_, le nombre de spires di-
minue, leur calibre augmente; la proportion de r4gression des dif-
f4rentes parties correspond _ celle de la m4tamorphose naturelle.

Histologiquement, on note la multiplication des cellules ba-
sales et l'apparition des plissements de la muqueuse. Ces images
apparaissent en premier - toujours comme dans la m4tamorphose na-
turelle -dans trois r4gions pr4f4rentielles : estomac-duod4num,
point de rebroussement, d4but du gros intestin.

Ce ph4nom_ne est visible quelques minutes apr_s la mise en
survie; la thyroxine, ajout_e au milieu de culture, l'active 14g_-
rement; le froid l'arr_te totalement.

L'intestin des Anoures aGultes - comme celui des t@tards 4vo-
lu4s d'Urod_les qui correspond histologiquement _ celui d'un Anou-
re m4tamorphos4 - ne pr4sente en survie aucune modification.

Ces exp4riences sugg_rent que l'isolement de l'intestin lib,-
re une capacit4 de multiplication des cellules basales; il existe-
rait donc dans l'organisme, jusqu'_ la m4tamorphose, un inhibiteur
de cette multiplication cellulaire. Des exp4riences d'isolement
partiel ne nous ont pas encore permis de v_rifier cette hypoth_se.
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_{E GROWT_ OF AVIAN WING BUDS TRANSPLANTED FROM ONE SPECIES TO A

DIFFERENT SPECIES. John M. Calrns_ Biological Station_ Roswell.

Park Memorial In etitute_ SprinKville, New York.

Transolautation of whole limb buds between avian embryos of

two species which differ in the timing of morphogenetic processes

or in the size attained after the same incubation period may

provide clues to the regulation of the rates of growth and

differemtiation. Japanese quail, chick, Mallard and Muscovy

duck embryos hatch after 16, 21, 28, and 35 days of incubation,

respectively. Morphogenesie, as indicated by the appearance of

feather germs and by ossification of the long bones, is scaled to

the total incubation time. Thus limb bud stages (18 to 19) are

reached after 66, 72, 96, and 120 hours incubation respectively.

The quail embryo is smallest at all stages. The chick is larger

than duck embryos during the interval from lO to 16 days, the

period when comparison were usually made. Reciprocal ortho-

topic transolantationsof whole wing buds were made between these

various species at stages 18 to 20.

The maximum size difference is between quail and chick.

Provided the graft heals on and is revascularized within a few

hours, as frequently happens, a quail wing which has grown for

I0 days on the chick may in some cases have lone bones about

20% longer than those of the control left wing of the donor

embryo. These are still not as long as those of the host left

wing. The chick wing on the quail host is correspondingly

reduced in size. The differences in appearance of the feather

germs and of ossification between these 2 species are slight.

The most striking differences in stage of development between

host and graft occur in chick-duck and in quail-duck combinations.

The win E of a 13-day chick embryo is covered with long feather

germs, while those on the 15-day Muscovy are Just becoming

apparent. The Muscovy win E which grows for IO days on the chick
host maintains its own rate of differentiation. In contrast,

the chick wing on the Muscovy host is distinctly slowed in

comparison with the donor left wing. A quail wing that has

grown for lO days on a Mallard host is particularly striking,

for the long feather germs are heavily pigmented by host

melanocytes, while the host left wing still has no sign of color

The increase in size observed in quail wines growing on the

chick does not occur in Muscovy wings growing on the chick. In

this combination the graft wing is approximately the size of the

donor left wing, while the host left wing is distinctly larger.

In some of the above combinations the union of graft with host

is indicated within the shoulder tract by the presence of host

size feather germs medially and of graft size feather germs

distally. The length of the humerus in the grafted wings is

relatively snort in comparison with that of the ulna and third

metacarpal. This suggests some failure in adjustment between

graft and host. (Supported by Grant E-276B from the American

Cancer Society. )
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GRAFT-HOSTCELLINTERACTIONIN THESPLENOMEGALYREACTIONIN THE
CHICKEMBRYO.A. M. Mun a Department of Zoolo_y_ University of

Maine, Orono, Maine.

In a recent study we observed, following serial transplanta-

tion of embryonic chick spleen, an increase in the spleen weight

of the subsequent hosts in several transfer "lines" of the

series. This suggested the transfer of "immunologically incom-

petent" embryo cells from the donor graft to the host spleen as

well as their maintenance in the embryonic environment permit-

ting the maturation of mechanisms of immune response (Mun,

Tardent, Errico, Ebert, DeLanney and Argyris, 1962.)

To determine first whether the transferred embryo cells are

capable of interaction in the embryonic environment, a piece of

17-day old embryo spleen from an inbred line (Line 15, Regional

Poultry Research Laboratory, East Lansing, Michigan, B. Winton,

Director) together with a piece of adult spleen from another

inbred line (Line 7) were implanted on the chorioallantolc mem-

brane (CAM) of a lO-day host embryo from the same line (Line 7).

In control groups, the adult and embryo donor spleen and the

host embryo were derived from the same inbred line (Line 7).

After 7 more days of incubation, a significant increase in

weight of the host spleen over that of controls was observed.

This suggests the transfer of embryonic donor spleen cells from

the graft to the host spleen and the interaction with adult

spleen in the embryonic environment.

To determine next the role of host spleen cells in the spleno-

megaly reaction and whether host spleen cells car be similarly

transferred, adult spleen from a Line 7 chicken (A7) were

implanted on the CAM of lO-day old Line 7 (E71) and hybrid (EHI)

embryos. After 7 more days of incubation the host spleens were

removed, weighed, cut in half and transferred to new lO°day old

Line 7 (E72) and hybrid (EH2) embryos. Thus 4 groups are estab-

lished: (I) A7---,EHI--*EH2, (II) A7--_EHI---+E72,

(III) A7---_E71---)EH2, and (IV) AT--+E71--->E72. The spleen

weight of embryos in the group IV series served as controls.

The mean spleen weight of the first hybrid host (EHI) was

significantly greater than that of the first inbred host (E71).

The mean spleen weight of the second host in groups I and III

(EH2) were significantly greater than that in the control group

(E72). This demonstrates the transfer of adult spleen cells.

However, the mean weight of the second host spleen in group II

(E72) was also significantly greater than that of the control

group although it was derived from the same line as the adult

donor. This suggests the simultaneous transfer of both adult

and embryo host spleen cells.

(Supported by grants from the National Science Foundation,

G-22431, and Coe Research Fund, University of Maine, R625-32.)
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THE II_OLOGICAL SPECIFICITY OF EMBRYONIC CHICK HYPERSENSITIVITY.

Pierson J. Van Alten_ Dept. of Anatomy_ University of lllinois_

Chicago 121 lllinois I U.S.A.

The present study was undertaken to determine the degree of

imunological specificity in the hypersensitive state generated

by the chick embryo. Chick embryos of 12 days of incubation

were injected intravenously with rabbit serum, bovine serum or

with blood serum derivitives such as bovine gamma-globulin (BGG)

or human gamma-globulin (HGG). A second (shocking) injection of

the same antigen or different antigen was given. Chicks which

had been sensitized with rabbit serum when challenged with fresh

rat, guinea pig or adult chicken serum failed to exhibit any

anaphylactic response. When bovine serum had been used as the

sensitizing antigen anaphylactie responses were observed follow-

ing the shocking injection of bovine serum, BGG and HGG. When

HGG was given following sensitizing with BGG a little less than

50% of the newly hatched chicks gave a mild anaphylactic response.

Somewhat similar results were observed when BGG was given as the

shocking injection and HGG as the sensitizing injection. In

this case it was just a little over 50% of the chicks which mani-

fested a mild anaphylactic reaction. In all cases where fresh

whole serum was not used as the shocking injection a small amount

of complement was added to the antigen. On the basis of these

observations it is proposed that the cells responsible for

embryonic-hypersensitivity are not fully differentiated and thus

do not manifest as great a specificity as do adult cells which

are responsible for antibody production. (Supported by National

Science Foundation Grant #18693)
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PROTEIN SYNTHESIS IN RELATION TO THE DEVELOPMENT OF SKIN AND

FEATHERS. Sarah Ben-0r_ Pearl Goodwin and Eugene Bell_ Dept. of

Biology_ Massachusetts Institute of Technolo_2 Cambridge, Mass.

This report deals with i) the problem of when the back skin aft

the chick begins to synthesize keratin and 2) keratin synthesis

in fast growing cultures of skin cells.
Problem one has been approached serologically; Two types of

antisera have been used, one directed against a relatively pure

protein fraction derived from 13 day embryonic feathers_ and
another directed against 7 day back skin ectoderm. Data to be

presented indicate that 7 day ectoderm differs from ectoderm of

earlier stages_ a change which may be correlated with the beginn-

ing of keratin synthesis. Biochemical data concerned with the

same questions and based on incorporation of labelled amino acids

into ectodermal protein will also be presented.

When 8 day primary dissociated embryonic skin cells were grown
in vitro as a fast growing monolayer culture (they were replated

when cells approached confluence) keratin synthesis stopped abru-

ptly but was resumed within 5 days and reached a peak at about 22

days. Cultures have been carried several months. From amino
acid incorporation data there appears to be little difference in

the rate of protein synthesis between cells grown in bottles as

monolayer and in aggregates of cultured cells grown in diffusion
chambers on the chorioallantoric membrane. Addition of vitamin

A to cultures for 3 hours promptly reduces incorporation of

cystine into protein. There is evidence that keratin polymerizes

in cultured cells returned as an aggregate to an embryonic in-

viornment but that it does not polymerize in cells growing rapid-

ly in vitro. In the former it is demonstrable cytochemically
while in the latter it is not.

The relation of keratin synthesis to the induction Of feathers

and to morphological differentiation will be discussed.
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GENETIC VARIATION IN THE MATRIX OF MOUSE MELANOSOMES ANALYZED BY

HIGH RESOLUTION ELECTRON MICROSCOPY, Frank H. Moyer_ Dept. of
Zoology. University of Illinois I Urbana, Illinois_ USA.

The fine structure of mouse melanosomes is controlled in part

by alleles at the B locus, the C locus and the P locus. High

resolution electronmicrographs show that these three iocl alter

the structure of the matrix on which melanin is deposited.

The matrix is formed of concentric sheet-like lamellae con-

sisting of parallel fibers cross-linked to one another. The

fibers show a first order axial periodicity of approximately

85 _ in animals homozygous for B (black) and approximately 65

in animals homozygous for _ (brown).

The orderly arrangement of sites of melanin deposition on the

matrix superimposes a second order axial periodicity along the

fibers as melanin is produced. The second order periodicity is

approximately 200 _ in B homozygotes and approximately I00 _ in

homozygotes. In animals homozygous for c (albino), the second
order periodicity is completely absent sln_e no melanin is
formed.

In animals homozygous for E (plnk-eyed dilution) the cross-

linking of fibers to form the matrix sheet is extremely irregu-
lar leading to a distorted matrix. Nevertheless the axial

periodicities of fibers in these distorted matrlces, as deter-
mined by the genotype at the B locus, are not altered.

These observations indicate that the architecture of the

melanosome matrix is dependent upon the interaction of proteins

controlled by three different genetic loci. Several mechanisms
of interaction are possible and will be discussed with reference

to data on genetic variation in the activity of tyrosinase and
DOPA oxidase.
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PHYSIO-GENETICAL IN VIVO STUDIES ON THE BLASTOCYST OF THE RABBIT,

Oryctolagus cuniculus. E. S. E. Hafez, Dept. of Animal Science,

Washington State University, Pullman, Washington.

Two studies were undertaken. In the first study,

nulliparous New Zealand Large rabbits were bred to fertile

bucks, ovariectomized at 2 days post coitum and injected with

4 or 40 mg. progesterone daily and sutop_-_d at 6 days post

coitum to examine the viability and measure the diamete--{-_f

blastocysts. Untreated intact does were bred and used as

control. The size of the blsstocyst in the progesterone-

treated ovariectomized does was similar to that in the control.

The treatment had no effect on survival of blastocyst as shown

by subsequent transfer to 6-day pseudopregnant recipients and

the production of viable offspring. Blastocysts degenerated

when the weight of the uterus was less than 9 gm. and the weight

of the female was less than 7 Ibs. The 6-day-old blastocysts

had an outer zonal diameter ranging from 0.56 to 4.04 mm. with

an average of 2.70 mm. and an inner zonal diameter from 0.56

to 4.00 mm. with an average of 2.58 mm. The diameter of inner

cell mass ranged from 0.41 to 1.34 mm. with an average of 0.94

mm. and was positively correlated with the outer zonal

diameter of blastocyst. The dose of progesterone had no effect

on the size of blastocysts in ovariectomized does. When

estradiol was injected together with the progesterone, with a

ratio of 1 estrogen: 400 progesterone, the number of recovered

embryos as well as the survival of embryos were decreased

presumably due to the faulty tubal transport of embryos. In

the second study, thirty to forty 4- to 8-blastomere emSryos

were recovered from superovulated donors and transferred to

both uterine horns of pregnant recipients at 2 days post coitum.

The maximum implantation capacity at 9 days post coi_'-wss

45 for both horns, the average being 30. High embryonrc

mortality occurred following implsntation. There was no

indication that maximum implantation capacity of the blastocyst

decreased in the first four pregnancies. There was no evidence

that implantation capacity was a characteristic of the individual

female. Periods of temporary infertility occurred when the

whole inoculum of blastocysts did not implant. (Supported by

a PHS research grant G_4 09994-01 from the National Institutes

of Health.)



228

GRADIENT TRANSFORMATION OF FREEMARTIN GONADS IN BOS TAURUS. E.

Rajakoski and E. S. E. Hafez, Dept. of Animal Science, Washington

State University, Pullman, Washington.

The anatomy of reproductive organs and histology and cytology

of the gonads of 1-year-old bovine quintuplets were investigated.

These comprised four freemartins and one fertile bull with normal

sexual libido. In all cases of freemartins the cervix was absent;

the vestibule and the uterine horns were present in all cases

while the other reproductive organs showed different degrees of

development. The highest degree of histological transformation

of gonad, to the male, was characterized by absence of germinal

epithelium, secondary tunics albuginea, ovarian cortex, and

follicles; and by presence of mesothelium, primary tunica, tunics

vasculosa, interstitial cells, primary sex cords, centrally

located fete, epididymis an_ vas deferens. The lowest degree of

transformation was characterized by partial presence of ovarian

cortex with germinal epithelium, secondary tunics and primordial,

growing and Graafian follicles with oocytes snd nuclei in prophase

of heterotypic division and more peripherally located rete.

Histological transformation of gonads was parallel to anatomical

transformation of reproductive organs. One male embryo was able

to masculinize four quintuplet females at a less degree than that

generally reported in the literature for twins and triplets. The

gradient transformation of the quintuplet gonads, to the male,

can be attributed to differences in concentration of hormones

from male embryo, relative position of male embryo to female

embryo in utero, surface area of anastomosis between placentae,

and to stage of embryonic development at the time of vascular

anastomosis of allantoida. The asymmetry in the histological

characteristics of the right and left gonad of one freemartin

may be due to differences in the degree of embryonic development

at the time of vascular interchange or to differences in the

sensitivity of gonadal tissue to circulating male hormone.

Seven types of lutein cells were identified according to relative

size of cytoplasm; nucleus, granulation and staining affinity.

These types, most of which were comparable to those found in

normal ovaries represent immature, secretory or degenerating

stages. The presence of oocytes in the luteal structures may

indicate that the lutein cells of such structures originate from

luteinized unruptured follicles rather than from the interstitial

cells. (Supported by a PHS research grant GM 10282-01 from the

National Institutes of Health.)
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DEVELOPMENT OF THE EXTERNAL EAR IN THE DACHS RABBIT. Dorcas D. Crary,

Roscoe B. Jackson Memorial Laboratory I Bar Harbor I Maine.

In the development of the external ear in man the tragus is generally

considered to arise from the mandibular arch and the antitrsgus from the

hyoid. However, because of the very rapid growth of this region at that

time, the first manifestations of the developing ear are described as (I)

a gill slit open ventrally, and (2) a completely closed slit, with no inter-

mediate steps to show the nature of this closure. The hillocks of His,

described from this latter stage, can be found in birds_ reptiles, and

mammals generally as well as in man, indicating that development of the

external ear exclusive of the auricle is probably very similar in all forms.

In the adult rabbit a study of cartilage preparations shows that tragus

and antitragus are parts of a single projection attached to the posterior

helix and are more properly called anterior and posterior comus of the

tragus. Origin o6 these parts is more clearly revealed in dachs (chondro-

dystrophic) rabbits, where intermediate steps in early development result

from generalized growth retardation. At II days the gill cleft is broad

and still open ventrally, wlth a large appendage projecting from the hyoid

arch. This is the anterior cornu of the tragus. In succeeding stages,

it migrates around the open end of the gill slit. Because of the relatively

broad cleft of the dachs, it forms a distinctive papilla in the center of

the groove. In normal animals with narrow grooves it comes to lie in

proximity to the anterior helix and is obscured by developi,g skin folds.

The heterozygote is intermediate. Variations in expression of this region

in heterozygous and normal animals may be attributed to slight differences

in early growth rate and development.
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DEVELOPMenTAL ASPECTS OF THE CHOROID PLEXUS. Arthur LaVelle,

University of Illinois College of Medicine, Chicago, Illinois,

U.S.____A.

The brains of a series of hamsters ranging from fetal ages to

the adult were perfused with cold isotonic saline, quick-frozen

in liquid nitrogen, and sectioned in a cryostat. After drying

in vacuoo, fragments of choroid plexus were dissected out and

weighed on a quartz fiber balance, before and after extraction of

lipids with a mixture of chloroform and methanol, followed by

hexane. Analysis of the extracts was made by ascending thin-

layer chromatography. Choroidal mitochondria were also observed

after fixation with Regaud's fluid and staining with basic

fuchsin and aniline blue.

During the eleventh day of fetal development the choroid

plexuses are in the process of invaginating as folds into the
lateral and fourth brain ventricles. Throughout the series,

from the 11} day fetus to the adult, total extractable lipid

from choroid plexuses fell into the relatively narrow range of

24-2_ of the dry weight. Qualitative examination of chromato-

grams of plexuses of newborn animals show a phospholipid

"pattern" already similar to that of the adult. In the newborn
animal mitochondria in the choroidal epithelium appear numerous,

are filamentous, and are apically oriented in a fashion similar

to that of the adult; further staining of in utero specimens

is in progress. These preliminary observations, in a study
aimed at a structural-chemical correlate for the choroid plexus,

suggest thus far that certain features of the choroid plexus
have mature characteristics surprisingly early in development.
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MORPHOGENESIS OF THE VERTEBRATE EYE. Alfred J. Coulombre t and

Jane L. Coulombre 2 Laboratory of Neuroanatomlcal Sciences,

National Institute of Neurological Diseases and Blindness,

National Institutes of Health_ Bethesda t Maryland_ U.S.A.

This study identifies some of the factors which coordinate

changes in the slze, shape, and position of the tissues of the

developing eye of the chick embryo.

Previous work has demonstrated that: i. the neural retina

and lens grow relatively independently of the vitreous body;

2. the change in volume and shape of the pigmented epithelium,

chorofd coat, and sclera, as well as the gross increase in eye

size, depend in large measure upon the accumulation of vitreous

substance within the vitreous cavity.

The experiments we are currently reporting demonstrate the

following. When the embryonic retina is removed no vitreous

substance is produced, and the lens ceases its growth. When

the embryonic lens is removed the neural retina continues to

grow, vitreous substance ceases to accumulate, and the eye

stops growing. If the lens is removed and fuunediately replaced

the growth of the eye is essentially normal. If the lens is

removed and replaced by a boiled lens the growth of the eye

ceases.

We interpret these results as follows. The neural retina

grows independently of the rest of the eye. It regulates the

growth of the lens. It also produces vitreous substance but

does so under the influence of the lens. The accumulation of

vitreous substance, in its turn, generates forces in the super-

ficial coats of the eye which adjusts their growth to the

geometry of the lens and retina.
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A STUDY ON MITOCHDNDRIA GENESIS IN RETINAL ROD INNER SEGMENT.

E. R. Berber I Dept. of Zoology_ University of California, Los

An electron-microscopic study of the development of a partic-

ular cell type which in the adult tissue contains a large number

of mitochondria in a rather well defined space lacking other

cytoplasmic components might possibly yield information concern-

ing the morphogenesis of mitochondria. The photoreceptor in

vertebrate retina is such a cell type in that the ellipsoid

body, which consists of tightly packed mitochondria, nearly

fills the entire inner segment of the adult retinal rod.

Retinae of neonatal and adult Lebistes reticulatis (com_mon

guppy) were fixed in Os04, acetone dehydrated, Vestopal em-
bedded, sectioned on an LE3 Ultrotome, stained with uranyl

acetate and observed with an RCA E_ 3 electron microscope.

The adult rod inner segment was found to be nearly filled by

a rather homogeneous population of tightly packed mitochondria

of the ellipsoid body with little or no non-mitochondrial cyto-

plasmic space between it and the nucleus.

In the neonatal rod inner segment the developing ellipsoid

body is separated from the nucleus by a ribosome-rich cytoplas-

mic space containing membranes and a Golgi zoae. The mitochon-

dria of the ellipsoid body are arrayed in a linear gradient

with respect to size with the larger, adult-like mitochondrla at

the outer segment end and the smaller, less mature-looking mito-
chondria toward the nuclear end.

Partial reconstruction of the rod inner segment from serial

sections seems to support the hypothesis of a de-novo synthesis
of mitochondria.
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ETUDE COMPAREE DES RAPPORTS VASCULAIRES _MTERN0-FOETAUX AU COURS

DES PERFUSIONS PLACENTAIRES CHEZ CERTAINS MAM_IIFERES. Maurice

Pani_el, Unit4 de Physiologie placentaire (I.N.H.) et Laboratoire
d'Evolution (Biologie G4n4rale), Facult4 des Sciences, Paris,

France.

La classification de GROSSER qui caract4rise les modes de pla-
centation chez les Mammif_res par le nombre d'assises cellulaires

s4parant le sang maternel du sang foetal, a donn4 lieu ces derni&-

res ann4es _ de nombreuses critiques r4sultant non seulement de

l'4tude mlnutieuse des placentas d'un nombre toujours croissant de

Mammif&res mais surtout des nouvelles interpr4tations du rSle assu-

m4 par chacun des 414ments constituant la "barri&re placentaire"

pendant la vie foetale.

Le placenta chorioallanto_dien des Mammif_res est un excellent

mat4riel pour 4tudier au cours d'exp4riences de perfusion vascu-

laire, l'h4modynamique foeto-placentaire dans des conditions phy-

siologiques de maintien en survie. Ces exp4riences permettent d'

interpr4ter avec pr4cision l'influence sur la perm4abilit4 placen-

taire des rapports de contiguit4 qui s'4tablissent au cours du d@-

veloppement embryonnaire entre les circulations maternelle et foe-

tale dans les esp&ces rang4es par GROSSER dans diff4rentes cat4go-
ries placentaires.

La microscopie 41ectronique permet,par i' 4rude de i' 4volution

des microvillosit4s ou du chondriome par exemple, de suivre mieux

que par toute autre m4thode, l'4tat physiologique des structures

ut4rines et foetales en survie au cours des exp4riences prolong4es

de perfusion placentaire. Elle constitue 4galement, apr&s perfusion

de colorants vitaux, un moyen d'4tude de la physiologie et de la

perm4abilit4 des structures paraplacentaires chez les Rongeurs.

Nous pr4sentons ici de nouvelles observations sur l'anatomophy-

siologie compar4e de la vascularisation ut4rine et chorioallanto_-

dienne chez les Bovid4s, les Rongeurs et l'Homme. L'importance du

flux sanguin et la direction pr4f4rentielle des courants circulatoi-

res dans le disque ou les cotyl4dons placentaires, la vasomotricit4

au niveau du cordon ombilical, de la v4sicule ombilicale et des

formations allantoplacentaires, la sp4cialisation fonctionnelle

dans les 4changes materno-foetaux de zones bien localis4es des vas-

cularisations foetale et maternelle, la sensibilit4 particuli_re

de chacune de ces r4gions aux stimuli humoraux, sont des crit_res

physiologiques qui permettent de mieux interpr4ter les observations

sur la structure histologique et l'ultrastructure de la membrane
placentaire.
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DETERMINATION OF CELL SYSTEM IN HYDRA. Sivatosh Mookeriee,

Dept. of Zoology, Presidency College, Calcutta, India.

Determination in Hydra takes place in terms of two opposite cell systems

of the hypostome and basal disc. Along its apico-distal polarity, the entire

length of the organism is not uniformly determined. Middle regions remains

in an indetermined state because it carries the potentialites of oral and

aboral trends of determination simultaneously. Transplantation of a piece

of middle region to the hypostome region forms a basal disc. S_milar

experiment at the posterior region will show the formation of a hypostome

near the aboral and of the host. The middle region thus has a dual capacity

of determination which is expressive differently at the different levels of

the host.

Time factor for determination in oral and abroal cell systems from a

piece of the middle region has been analysed. Length of time in the

hypostome determination is invariably more than that of the basal dics.
Determination of a basal disc takes about 3Z hours at 24 °. At the same

timeperature, however, the hypostome determination is not complete by 46

hours. Before the final hour of determination, a successive transplantation

of already grafted material from one level to its opposite level, will induce

a change-over of determination to opposite cell system.

A contrasting property in the form of a limiting factor is under way of

determination in cell system of Hydra. While the cells of the middle piece

undergo basal disc type of determination, the hypostome forming ability in

them is eliminated much earlier. Where as this is not quite similar when

the middle piece cells start for hypostome determination. Because during

this type of determination, _ apacity for both types is retained for much

longer time, until finally cells differentiate into hypostome.

Above data have been discussed in terms of inhibitor-c0mplex.
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TECHNIQUES FOR THE ANALYSIS OF CELL FUNCTION AND DIFFERENTIATION,

USING EGGS OF THE HONEYBEE. E.J. DuPrawm Dep't. of Zoolo_y_

UnSverslty of Callforni@_ Davis. California. U.S.A.

Embryonic stages of the honeybee have proved well-suited

for morphological and physiological analysis of developmental

processes at the cellular level. Success has been obtained in

transferring nuclel-contalnlng plasm mlcrurgically from pre-

blastoderm to post-zygotlc embryos, with subsequent normal

development and hatching of recipient eggs. In this technique s

exact equalizing of pipette and egg temperatures at the

optimum of 35.5 ° C. is a prerequisite for survival of operated

Indlvlduals.

It has been found that honeybee embryos complete the entire

course of development, including hatching, during imersion in

paraffin oil. Under these conditions, the eggs are transparent,

making morphological events easily observable in the living egg.

Time-lapse microcinematography permits exact comparison of

events in unoperated embryos and in embryos undergoing regul-

ative changes after ligature by the technique of Schnetter.

It has also been found that hatching of the honeybee egg

occurs by means of a hatching enzyme, which is preserved in

immiscible droplets when the embryos hatch under oil. New-laid

eggs are lysed by the enzyme when brought into contact with such

"hatching puddles". This phenomenon has been used as an assay

technique for the enzyme, and its inactivation by 30 minute

exposure to temperatures in the vicinity of 61-65" C. has been

demonstrated.

Successful thin-section preparations of early honeybee

embryos have been made, using osmium tetroxide fixation and

methacrylate embedding. Improvement in the preparation

technique, by varying fixatives and embedding media, is now

in progress.
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ON THE CONTROL OF TH_ CY_ODIFFLR_NTIATION. Silvio Ranzi,

Dept. of Zoology, The Universityj _ilano_ Italy.

Ribonueleoproteins (RNP) were extracted from liver,

heart, muscles, kidney and glandular stomach of adult

chicks. Two kinds of experiments were performed. A piece

of coagulated albumin was soaked with these samples or

these samples were introduced into an allantois explanted

from a 4 day old chick embryo. The piece of albumin or

the aliantois were then grafted on the chorio-a!lantoic

membrane of a 8 day chick embryo.

Liver RNP induce the formation of typical glandular

cells, in which glycogen is stored, from the entoderm of

grafted allantois.

Skeletal muscle RNP induce the transformation of me-

senchyme cells into muscular elements, in which striated

structures may also appear.

Heart RNP induce the tr_nsformation of mesenchyme cells

into multinucleate elements with fibriliar cytoplasm.

Glandular stomach RNP induce the transformation of

ectodermic or entodermic cells in a glandular epithelium.

Kidney RNP induce the ap_earence in the mesenehyme of

structures related to the blood vessels. These structu-

res are tentatively interpreted as glomeruli.
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THE COMPET_INCE AND DIFF_;I_NTIATION 0F CELLS PRODUCING

IC_N_tENINE DURING DEV_iLOP_NT. T. _f. Rizki and Rose M. Rizki I

Department of Zoology_ University of Micbigan_ Ann Arbor I

Michigan_ U. S. A.

The cells of tile anterior region of the larval fatbody of

the 0re-R normal strain of Drosophila melano_aster accuanulate
l_nurenine globules at the end of larval development. Intra-

cellular localization of this fluorescent metabolite is

achieved with fluorescence microscopy, and chromatographic

identification of kynurenine from the anterior fat cells has

verified this distribution pattern. The vermilion mutant

lacks kynurenine, and the fat cells from the anterior region

do not display the characteristic autofluorescence of

kynurenine. Implantation of normal anterior fat cells prior

to their period of Irynurenine accumulation into adult

vermilion hosts has demonstrated the autonomy of these cells

with respect to kynurenine production. _en the mutant gene,

suppressor of vermilion, is combined with the mutant gene

vermilion, kynurenine production in tlle fat cells is restored.

However, the distribution pattern of kynurenine producing
cells in this mutant combination is different from that of the

normal genotype (0re-R). In addition to the normal pattern of

anterior fat cells with kynurenine, some of the cells

posterior to this region also become incorporated in the

mutant pattern. These observations indicate that the absence

of kynurenine in these posterior cells in the normal strain

does not necessarily represent a loss of genetic potential

to produce kynurenine, but rather indicates that the

expression of this potential is under the control of the

normal allele at the suppressor locus.

A similar, but more extensive, increase in the number of

cells containing kynurenine is achieved in the normal strain

by supplementing the diet with the precursor of kynurenine,
tryptophan. Cell-free extracts of these tryptophan-fed

larvae show a considerable increase in tryptophan pyrrolase

activity. It is thus demonstrated that in this instance, an

adaptive increase in enzyme activity is associated with an

increase in the number of kynurenine producing cells.

Kynurenine production by the posterior cells can also be

demonstrated by "in vitro" incubation of groups of isolated

cells in L-tryptophan. D-tryptophan is not utilized to form

l_nurenine in the "in vitro" system, although larvae fed

D-tryptophan will show an increase in the number of fat cells

containing kynurenine. These experiments will be discussed

together with a sequence of experiments determining the time

and duration of tryptophan feeding necessary to induce

kynurenine production in the larval fat cells posterior to

the gonads.

Supported by a research grant GM 09203-02 from the National

Institutes of Health, United States Public Health Service.



241

DIFFE_TIATING POTENCY OF ERYTHROCYTES IN VERTEBRATES.

Kikuo Chlshima, Laboratory of Zoology, Department of
Education, @ifu Univ. Gifu, Japan.

Erythrocyte has been regarded as so highly differ-
entiated a cell that it can not be differentiated

into any other kind of cell, and as the element which
undergoes fragmentation and then eliminates from
circulation after fullfilling its function as a gas
transrortor.

The following results, however, were obtained by my
studies on the behaviors and functions of erythrocytes
in amrhibla , birds and mammals by means of histologi-

cal sections and phase microscopic observations of
living erythrocytes.

Mitotic indices in muscle, adipose tissue, liver,
brain, bone marrow, ovary and Wolfflan body in the
normal subjects showed extremely low value.

Furthermore, sometimes the mitotic figure does not
necessarily follow the cell division. On the contrary,
extravascular erythrocytes scattering in the inter-
stices of various tissues can easily be seen. And

these erythrocytes show transitions, depending upon
their cellular environment, respectively, into each

cellular element of various tissues including the
tissues of regeneration and wound healing, through the
transitional phases (disintegrated erythrocytes-mass

or isolated s_herlcal erythrocytes-_ Synthesis o9IINA -*
lymrhocytold or mesenchymal cells). These facts

suggest that the mitosis may not be considered as an
only mechanism of cell-proliferation in the various
tissues. Consequently, so far as the present studies

are concerned, it may be said that the erythrocytes
endowed with pluripotency, _lay an important role _s a
suFFlylng source of cellular elements of various

tissues. Moreover, the following methods of cell-
proliferation were found; (a) Cytoplasm-extrusion from
erythrocytes. (b) Buddlng-llke process of erythro-
cytes in the depleted or starved bone marrow. (c)

Reverse differentiation from adipose tissue into blood
cell under the sturved condition. (d) New-formation
of blastomeres and embryonal cells by means of
aggregation, fusion and the differentiation of

yolksFheres in am]_hibian embryo. Though the obser-
vations and interpretation mentioned above may be seen

peculiar, I intend to demonstrate and explain it by the
aid of microphotogra_hic slides.
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A CONTRIBUTION TO THE HISTOCHEMICAL DEVELOPMENT 0F THE TWENTY

MILLIMETER PIG EMBRYO (SUS SCROPA). John C. Bartone_ Department

Of Anatom_r The George Washington Universlty I School of Medlcine,

Washington t D.C.

Tables of the level of the histochemical development of the

pig embryo have been formed containing comparative values of

glycogen content and distribution in the derivatives of ectoderm,

mesoderm and endoderm.

Glycogen was stained by the periodic acid Schiff (PAS) tech-

nique and selectively removed in controls by diastase digestion.

Reactions for glycogen were tabulated as intense, moderate,

light, scant or none. Non-glycogen staining was regarded as a

carbohydrate-proteln complex.

Generally, glycogen was more prevalent in the derivatives of

ectoderm and endoderm than those of the mesoderm. This continues

to reflect the pattern established in a series of younger embryos

although with more reactivity and diversity as compared with a

ten millimeter embryo.

Ectodermal derivatives revealed an intense localization of

glycogen in the epidermis, nose, mouth and adrenal medulla. A

light reaction was observed in the ear and hypophysis. Varia-

tions were seen in the brain and spinal cord. Glycogen was not

observable in nerves or ganglia of this embryo although those of

younger ones were positive.

Intense glycogen deposits in mesodermal structures were vis-

ible in cartilage, adrenal cortex, myocardium and cells of the
notochord. Moderate quantities were contained in muscle, gonads

and metanephros. Other structures were scarcely reactive. No

glycogen was exhibited by the notochordal sheath, endothelium

and mesonephros. Intense reactions in mesodermal derivatives

were not observed, thus the biochemical level of carbohydrate

activity is maintained similarly as in younger embryos. The

relative equilibrium of activity as compared with ectoderm and
endoderm derivatives is also maintained.

Endodermal derivatives were observed to contain intense

reactions in the pharynx, tongue root, thymus, trachea, bronchii,

esophagus, stomach and urogenital sinus. Earlier studies showed

an intense glycogen stain only in the liver of the ten milli-

meter pig embryo. Many of the structures of the ten millimeter

embryo that were moderate in reaction became intense in this

older embryo. Presently exhibiting moderate glycogen quantities

are the thyroid, parathyroid, auditory tube and intestine. 0nly

the liver at this stage of development revealed a slight amount

of glycogen present coupled with a similar estimated quantity

of carbohydrate-protein(non-glycogen) complex. Other structures

contained traces of glycogen.

Discrete changes are evident throughout this embryo in the

chemical differentiation that precedes the biochemical evolution

of histogenesis and organogenesis.
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HISTONES IN THE DRTELOPING CHICK]_: F_UIATORS OF G]_E

FUNUTIGN? David T. Lindsa_71 Department of Zoolog_
Universit[ of Georgia I Athens_ Georgia

Histone proteins have frequently been suggested as pos-

sible regulators of gene function because of their pre-
sence in a wide variety of adult tissues as different

groups of molecules associated with DNA. If the various

histone molecules in a cell selectively influence gene

function, their molecular heterogeneity _uld be axpected

to reflect the state of the cell,s differentiation. Thus,
changes occurring in a variety of developing tissues

would be reflected by a changing array of histone proteims
during development.

To test this idea, histone proteins are being prepared

from several adult and embryonic chicken tissues and

their molecular heterogeneity demonstrated by starch gel

electrophoresis. Thus far, preliminary results demon-

strate ten to fourteen histone components in adult and

embryonic tissues. Several components are present in

about equal amounts in adult and embryonic tissues.

Other components m_7 be missing from either adult or

embryonic tissues. Such changes in histone pro%sins

permit an estimate of the variety and proportions of

histone molecules available for possible gene regu/ation
during differentiation.

Supported by a grant from the National Science Found&tion.
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DNA SYNTHESISj MITOSISj AND DIFFERENTIATION IN PANCREATIC AClNAR

CELLS STUDIED WITH AUTORADIOGRAPHYAND METABOLIC INHIBITORS.

Norman K. Wessells and Clifford Grobstein_ Dept. Of Biological

Sciences I Stanford University t Stanford_ California_ U.S.A.

Eleven day mouse pancreatic epithelium forms extensive acinar_

zymogen-containing tissue when grown in vitro across a thin _Tl_)

Millipore filter from mouse salivary mesenchyme. Labeling such

developing tissues with trltiated thymidine (10uc/ml; I hour) on

each of 5 days of culture reveals that the population of DNA-

synthesizing cells is largely limited to the outermost cell layer

and outer acini of the compact epithelial mass. Most mitotic

figures, however_ are found in a region beneath these outer

acini. Experiments in which labeled tissues were reincubated

suggests that cells move inward to the division zone after syn-

thesizing DNA. Overt zymogen granule accumulation begins at

about 4 days in vitro in the central parts of the epithelium.

Through the 4th and 5th days 3 zymogen appears in successively

more peripheral cells. These results suggest that the DNA-

synthesizing,mitotic, and differentiating cells are localized in

distinct regions or compartments of the epithelial population.

Furthermore, a temporal interior-exterior gradient exists_ in

which cells which cease synthesizing DNA and dividing earliest

are the first to differentiate.

If the thymidine analogue 5-bromodeoxyuridine (BUDR) is

supplied to the developing epithelia during any 24hr segment of

the first 72hrs i__nvitro, no subsequent zymogen formation occurs

despite continued mitosis and healthy appearance of the cells.

Conversely, if cultures are treated with the analogue for the

72-120hr period, the central regions of the explants proceed to

form zymogen in a normal manner, whereas the outer acinar cells

fail to differentiate. The BUDR-insensltive cells correspond

roughly in position to the initial non-thymidine incorporating_

central population first seen with regularity at 72hrs. These

results would be expected if the central population is post-

mitotic; hence it does not synthesize abnormal DNA_ containing

BUDR. Thus, these cells can differentiate normally in contrast

to the more peripheral, dividing cells which are presumed to

synthesize abnormal DNA that is unable to participate in normal

differentiation. This, in turnj would suggest that DNA is

influential in effecting synthetic product until at least the

stages immediately before overt differentiation.
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ETUDE HISTOCHI_IIQUE DE L'EVOLUTION DES ACIDES NUCLEIQUES SUR UN

ORGANE E_,_,RYONNAIRE DE POUL_ IRRADIE ET PROTEGE CONTRE L'ACTION

DES RAYONS X. Jean-Ulehel Klrrmann, Laboratolre d'embryologie

exp6rimentale du Collbge de France, Coll_ge de France, Paris,

France.

Nous avons montrd qu'll est possible d'emp_cher l'apparttton

de certaines m.lformattons produites par les rayons X chez l'em-

bryon de Poulet en lut tnJectant, avant l'trradlatlon, certaines

substances radloprotectrloes co_,ne la cyst_amlne. On obtlent le

m_me r_sultat sl on lncube ltembryon dans une atmosphbre d'azote

quelques heures avant l'trradlatton. L'dtude htstoehimlque de

l'dvolutton des acides nucldiques aprbs l t irradiation permet de

savolr sl le traitement radioprotecteur emp_ehe 1'apparition des
radloldstons au niveau des ADN et des ARN.

La rdaction de Feulgen, qul met en dvldenee les ADN eL le

vert de m_thyle-pyronlne, qul eolore les ADN et les ARN montrent,

sur une coupe de la rdglon cdphallque d'un embryon de Poulet de

48 heures d'Incubatlon, un epithdllum neural tr_s ddveloppd ob

les mitoses sont nombreuses (31,82 mitoses par coupe en moyenne),

tun mdsencbyme cdphallque l&che et un dplblaste.

SI cette rdglon edphallque est soumlse b une irradiation de

5000 r., les premlb_es pycnoses apparaissent 45 minutes apr_s l'ir-

radiation, Landis que !es mitoses ont pratlquement dlsparu (0, 64

mltose par coupe en moyenne). Deux heures aprAs l'Irradlation, la

moltld des cellules sont en pyenose et apr_s 24 heures les tlssus

sont ddtrults.

SI cette m_me r_glon a _td protdg_e, solt par une lnJeotlon

looalisde de cystdamlne (_A), solt par une incubation de l'em-

bryon dans une atmosphere d'azote ou d'hydrogbne, avant une irra-

diation de 5000 r., oes radioldslons ne s'observent pas. Les

pycnoses n'apparalssent _ aucun moment, le hombre des mitoses

reste senslblement normal (25,34 mitoses par coupe en moyenne)o

La protection obtenue est aussl bonne pour les ARN que pour les

ADN.

Ces donn6es montrent que l'effet radtoprotecteur s'exerce

d'emblde sur les acldes nucldlques, qul ne sont l'objet d'auoun

proeessus de destruction suivt de restauratton ; tout se passe
comme sl la cellule avail reguune dose de rayons X beaucoup

plus falble que la dose rdellement adminlstrde.
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AUTODIPI_-_IU_CIATION ET INDUCTION DE C,_llTIIAGE A PARTIR DE

_SENCHY_,_, SO,_IITIQUE DE POULET CULTIVE IN VITRO.

Strudel, Laboratoire d'Embryologie exp4rimentale du Coll_Ee

de France, Paris_ Prance.

In situ en l'absenee des organes indueteurs - tube nerveux

et chorde - le m4senehyme somltlque du Poulet ne se dlff_rencie

en cartilage qu'_ partir du st_de de 28 _ 30 somlteSo Par centre,

in vitro, l'autodiff4renclation cartllagineuse sur unmllieu

base de jus d'embryon de Poulet dilu_ ou put se fait _ partlr de

m_senohyme du stade de 27 paires de somites. Si le mSsenchyme est

entour4 d'un fl_gment de membrane vitelline, le cartilage appa-

r&_t dans du m_senehyme du stade de 17 paires de somites. Si de

l'extrait des organes induoteurs est Inoorpor_ au milieu et se-

fen la eompositlon du milleu_ l& ehondrogen_se peut se falre

partir de m4senchyme prefer6 sur des embryons de 20, 13 et 8

paires de somltes.

Ces r4sultats montrent : d'une part, que la ohronologie de la

ehondrogen_se _ partir de m4senel_me somitique oultiv4 in vitro

varie avecla composition du milieu, la m_thode de culture et

l'incorporation d'un extrait indueteur actif et, d'autre p_rt,

que l'aptitude du m6senebyme somitique A se diff4rencier en car-
tllage dolt Stre tr_s pr4coce.
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ANALYSIS OF AN EPIDERMAL MELANOPHORE PATTERN IN PELOBATES (._NURA)

H.Bytinski-Salz, Dept,of Zoology,Tel-Aviv University,Tel-Aviv,Israel.

In an earlier paper (1929) it was shown for Bombina, that the adepi-

dermal (corial) melanophore strands ran parallel to the orthogonally

orientated fibers of the basement lamella. This structure can best be

explained in assuming, that the melanophores creep actively along the

orientated lower surface of the basement lamella. In Pelobates a simi-

lar orientation is found in the epidermal melanophores. These large

(up to 280 micra long) filiform pigment cells are found between the

basal and tecterial layers of the epidermis, but never come in contact

with the basement lamella itself. The question arises what causes this

orthogonal orientation. No correlation exists between this orientation

and the boundaries of the epidermal cells or the orientation of the

"filaments of Eberth", but electronmicropscopic observations show an

oriented cytoplasmatic ultrastructure in the basal epidermis cells.

Firstly the dense concentrations of cytoplasma at the lower border of

the cells ("bobbins" of Weiss and Ferris 1954) are arranged in rows

are elongated or are forming crests parallel to the fiber directions

of the basement lamella. Furthermore the epidermal cytoplasmatic

fibers bordering the melanophore run parallel to the longtudinal axis

of the latter. The orientation of the melanophore therefore depends on

a similar orientation in the basal epidermal layer, which itself

depends on the orientation of the basement lamella.

The connective tissue strands running on the lower surface of the

basement lamella run parallel to the fibers of the latter and are

formed by the uppermost layer of mesenchymal cells of the corium,

which show the same orientation. Not only the axis of the nuclei are

elongated in the direction of the fibrillae of the basement lamella,

but also their endoplasmatic reticulum is oriented in the same direc-

tion. This shows, that the orthogonally oriented structures in the

skin depend on the mechanical influences exerted on it by the differ-

ent parts of the growing body.
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I)TDUCING ABILITY OF TH_ COMBiNeD Y_SODmR_AL AND Nm_RAL FACTOR%

AND THE M_CHANISM OF ACTION OF INDUCING FACTORS. Heinz Tiede-

matin, Hilde_ard Tiedemann, Ursula Becker, Heili_enber_-Institut

Heili_enber_/Baden, Western Germany.

The "mesodermal" inducing protein and a preferentially "ar-

chencephalic-neural" inducing ribonucleoprotein were combined

in the range I : 1 up to q : 50 by homogenization and then tes-

ted on Triturus alpestris (Einsteckmethode). At the ratio I : 1

tails with neural tube and to a particularly high percentage

fin structures are formed. At the ratio 1 : 10 spinocaudal -

deuterencephalic, an_ at I : 50 deuterencephalic st_ictures

with a small amount of head muscle arise. These experiments show
that complex spinocaudal and deuterencephalic inductions are

formed by a cooperation of inducin_ factors. But no conclusion
can be drawn about their absolute ratio.

The direction of differentiation at a distinct ratio depends
also on the environment of the cells and the interaction of

cells in different positions. For the formation of complex in-

ductions morphogenetic movements are also necessary. If these

movements are inhibited in tissue culture, no harmonious or-

gans are formed.

Further experiments indicate that the removal of a repres-

sion may be the first step towards differentiation at the cel-

lular level. In Tritu_is and chick embryos the inductive fac-

tors are partially found in an inhibited state. The mesoder-

mal facgor can be activated in the embryos and in extracts

from embryos by treatment with phenol. As phenol denatures

high molecular proteins but not ribonucleic acid, it may be

that a repressor is present which is protein in nature. Fur-

thermore it can be supposed that the activation of the meso-

dermal_factor is ca_sed by the inactivation of the repressor.
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PIGMENT CELL MORPHOGENESIS AS INFLUENCED BY THE TISSUE

ORGANIZATION. W!lIie M. Reams, Jr_ DeRt. of Zo01ogy,

Louisiana State University ' Baton Rouge , Louisiana_ U.S.A.

Pigment cells can be observed to undergo differentiation
at different times in different tissue locations. The extent

of branching by pigment cells of a given genotype also shows

a diversity in different tissue locations. In an attempt

to determine factors which influence pigment cel] morphogenesis

in the mouse and chick, a comparative analysis is being made

using techniques of auto-, homo-, and xeno-plastic tissue

transplantation. The data indicate that the morphogenesis

of a pigment cell in one tissue as compared to that of another

tissue is not related to the arrival time of the migratory
melanoblasts into the respective regions. Rather, the time
of onset of differentiation is specific at a defined stage
in differentiation of the particular tissue. Pigment cells

will continue to proliferate and even produce melanin until

triggered to branch at a critical stage in the development
of the tissue community in which they reside. Once triggered,
although removed from the initiating site into a relatively
neutral environment, the morphogenesis of a pigment cell
proceeds to completion. The definitive morphology of the

pigment cell is restricted by the extent of differentiation
of the tissue fabric at the time of morphogenesis of the

pigment cell.

Supported by N.S.F. Grant G-14153-GB271.
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DISTRIBUTION OF EMBRYONIC INDUCING AGENTS AMONG CELL COMPONENTS.

Izumi Kawakami, Dept. of Biology, Fac. of Science_ Kyushu Univ.,

Fukuoka_ Japan.

Knowing the distribution of the agents responsible for embryonic

induction among the cell components of heterogeneous animal tissues_ and

isolating them in a pure state may contribute to an understanding of the

nature of such agents and the mechanism of embryonic induction. The

results which we have so far obtained in pursuing this objective may be

summerized as follows: cytoplasmic and nucleal ribosomes are solely neural

inductive 3 and the non-PNP isolate from the microsomal fraction yields a

mixed type of mesodermal and neural structures.

These findings were mainly obtained by using growing tissues such as

9-day chick embryo and ascites hepatoma_ but in regenerating rat liver, even

the non-PNP fraction had a strong neural inducing effect. An electrophoreti-

cally homogeneous component, which was solely mesoderm-indueing_ was

isolated from the DOC-soluble non-PNPmicrosomal fraction of chick embryos

by the use of a DEAE-cellulose column. The same components, however,

showed a neural and/or spinocaudal effect in some experimentsj suggesting

the unstable nature of the mesoderm-inducing agents.

At present_ we assume that the mesoderm-inducing agents are some newly

synthesized structural proteins, and that their change in inductive

capacity_ from mesodermal to neural_ occurs not only as a result of the

extraction procedure,but physiologically. Comparing the inductive

capaciti_ of asciLes hepatoma and regenerating liver should provide some

hints as to the cytophysiological nature of the mesoderm-inducing non-PNP,

which we assumc to be structural ones.
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MALIGNANT CONVERSION VERSUS EMBRYONIC INDUCTION.

Hans Elias, Department of Anatomy, The Chicago Medical School, Chicago, lllino_s,
U.S.A.

A quest for possibilities of future histological evolution in the descendants of recent

man may lead a zoologist to the study of cancer. With this problem in mind, a large num-

ber of human primary liver cell tumors were examined by means of three-dlmenslonal re-

construcHon from serial secHons. Primary carcinoma of the liver produces structures

similar to embryonic and adult livers from every vertebrate class, an observation which

leads us to assume that a great variety of morphogenetlc possibilities is still available in

our genome.

During this study devoted to problems of evolution, an additional and presently more

important phenomenon was found incidentally (and this finding pertains to human carci-

noma only and not to sarcoma nor to animal tumors). The observations were extended to

carcinomata of various origin and to the influence which they exert on surrounding

healthy cells in the organ of the primary site as well as at metastatic locations.

A carcinoma lodged in certain epithelial organs (liver, kidney, lung, adrenal cortex)

does not destroy or replace the normal cells of the host organ, as had been assumed pre-

viously, but it exerts a converting influence on them. The normal cells become cancer

cells acquiring the staining qualities, structure and behavior of the carcinoma cells. For

example: Liver cells adjacent to metastatic adenocarcinoma of the colon characterized

by ciliated follicles are incorporated into the tumor-folllcles, acquire cilia and lose their

hepatic character. Cytochemical changes demonstrable by special stains and fluorescence

precede the morphological transformation.

Morphological characteristics of the parent organ (if noticeable in the carcinoma)

as well as the malignant mode of growth are transmitted to normal parenchymal cells.

This phenomenon of conversion was demonstrated in 100% of 26 cases of metastaHc

carcinoma from many sites to liver, kidney, lung and adrenal. (Elias, Sherrick and

Bouldin, Acta Hepatosplenologlca, November 1962.)

Nucleic acid transfer has been suggested as the cause of this cellular asslm_latlon.

(Elias, Nature, 19___55:819-820, 1962; Experientia, 1_88:407-410_ Die Naturwlss., 49:401-

402.)

One is reminded of embryonic induction. However, in embryonic induction, an

organizer influences adjacent cells to undergo a specific change; but this change never

involves a complete assimilation and incorporation of cells into the organizer.

Nevertheless, there is a similarity of the two phenomena.
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ALPHA AMYLASE IN DEVELOPING OYSTER EMBRYOS. Robert E. Black

and E, T, Pen_ellev*. Dept, of Biology, College of William

and Mary, Williamsburg, Virginia, and Vir_inla Institute of

Marine Science, G_Qucester Point, Virginia, Supported by

_rant G-_847 from the National Science Foundation, *Present

address: University of California, Riverside, California,

The activity of alpha amylase was determined colori-

metrically, using dinitrosalicylate, in homogenates of eggs

and embryos of Crassostrea virginica, made in 2% NaC1

buffered to pH 6.2 with O.02M phosphate. The enzyme was

first detectable in the early veliger stage (14 hours after

fertilization at 28 ° C.), and it showed a near-linear increase

in activity up to 37 hours of development. At this time the

larval intestine was well-developed, showing distinct

regions, internal ciliation, and muscular movements. After

the peak of activity had been reached, the enzyme dropped

sharply in activity, presumably because the larvae had not

been fed.

The substrate specificity, pH optimum, and QI0 of the

amylase in veliger homogenates were compared with those of

the amylase in extracts of the crystalline style of the

adult oyster. Both enzymes have a pH optimum of 6.2, and

attack substrates in the order: potato starch soluble

starch o[ster glycogen. The Q1o for both enzymes is 2.3
between 10 U and 20 ° C., and 1.8-2_0 between 20 ° and 30 ° C.

St appears likely that the development of amylase is an
indication of the biochemical differentiation of the larval

intestine; however, no data are yet available as to the

localization of the enzyme in the larva. It is of interest

that the appearance of amylase in the larva is not accompanied

by the development of a crystalline style. It is not known

whether amylase is extracellular in the larval intestine;

however no enzyme is released into the sea water in which

highly concentrated suspensions of larvae are incubated.

Amylase may have a digestive function for polysaccharides

eaten by the veliger, or it may be involved in the metabolism

of stored glycogen.
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I_iUNOBIOLOGICAL STUDIES OF FERTILIZATION IN THE FROG. J. R. Shaver and

S. H. Barch, Department of Zoology, Michigan State University, East

Lansing, Michigan, U.S.A.

Experiments in which the sera of rabbits inmranized against the egg-

jelly capsules and oviducal tissues, as well as against other tissues of

frogs, were reacted with various combinations of antigens, have established

the tissue-specificity, and, in the case of four species of Ran._._._a,the

species-specificity of egg-jelly components. The treatment of gametes

of the frog with antibodies against components of the jelly-coats of the

eggs, prior to insemination, has demonstrated that the fertilizing capacity

of spermatozoa and the fertilizability of eggs, is significantly reduced,

as compared with treatment with control serum or with antisera against

non-Jelly secreting tissues.

An analysis of oviducal tissue by means of the double-diffusion tech-

nique_ utilizing antisera and antigens from the whole oviduct, as well as

from segments representing upper, middle and lower thirds of this organ,

has revealed the presence of components, the localization of which

appears to overlap in the middle portion; i.e.: one component is found

in the upper and middle portions, which is not found in the lower portion;

another is found in middle and lower portions which is not found in the

upper portion. It is possible that these components may represent, in

part, the different antigenic configurations discovered by Shivers

(1960), who described some components as being shared between two of

three species of Rana, and others which were species-specific. Shivers

(1962) has localized the species-specific component of egg-jelly of 2-

in the outermost layer of the jelly capsule. Since, by means

of selective absorption techniques employed on anti-egg jelly sera, we

have ascertained that the configurations complementary to species-specific

components are most inhibitory to the fertilization reaction, when

applied to gametes prior to insemination, it is possible that a

fertilizin-anti-fertilizin-like system providing a barrier to cross

fertilization between species resides in the jelly-coat of frog eggs

and on the surface of spermatozoa.

Antibodies are present in sera prepared against Jelly-capsules and

oviducal tissue which exhibit disaggregative effects on egg-masses,

possibly by means of precipitation membranes produced on outer surfaces

of the jelly-capsules. That the effect on fertilizability of eggs pro-

duced by treatment with anti-jelly serum may not be due to the production

of a lattice-barrier in the jelly, however, is suggested by experiments

by Shivers and Metz (1962) which demonstrated that univalent form of

the jelly antibodies are equally efficient in inhibiting fertilization.

These results rather suggest sperm-egg receptor sites, similar to those

which have been postulated for the gametes of species of Echinodermata.
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THE EXTENSION OF F_TILIZABILITY IN SAND DOLLAR EGGS. Olin

Rulon, Dept. of Biological Sciences, Northwestern University,

Evanston, lllinois, U. S. A.

At 18°C. the eggs of the sand dollar (Dendraster excentri-

cus) become unfertilizable within 2_-_8 hours after being re-

moved to sea water from the ovaries of ripe fmnales. Cobaltous

chloride (M/AO0 - M/800 in sea water) will extend the fertil-

izability of 50% of the eggs to as much as 8 days. When sulf-

hydryl compounds (glutathione, cysteine, thioglycolic acid),

sodium thiosulfate, and versene are added to the cobaltous

chloride solutions the fertility of the eggs is extended even

more (50% of the eggs are fertile after 25 days in a sea water

solution of 50 cc. _200 cobaltous chloride plus 50 cc. 0.01%

thioglycolic acid).

The work has suggested that cobaltous chloride (alone and

in combination with the above compounds) inhibits the deter-

ioration of fertilizability by preventing destructive oxida-

tions (i.e. sulfhydryl to disulfide) at the egg surface. This

hypothesis is strengthened by the recent use of mercaptoethyl-

2,1uconamide (a -SH agent reputed not to penetrate the cells)

which in combination with cobaltous chloride (50 cc. M/IOO

mercaptoethylgluconamide plus 50 cc. M/200 cobaltous chloride)

extended the fertile period 6 days beyond that of cobaltous
chloride alone.
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PASHOKAqECTBEHHOCTBJI_4qYIHOEI_B,B_E_EB_BA_2iXCH_43_IEl_
O_H0_CAk_EL4.C.B. E_ea_HOB, _HC_KT.yT _op_o_oruM XmBOT-

HUX MU. A.H. CeBep_oBa AKa_e_m HaEK, MOCKBa, CCCP.

IIep_o_ _IHK_(_SI_H_ _lKpM OT onmo_OTBOpeHmH 20 BNK2eB8 nepB_X

mMqmHOK _mmTC_ y OceTpoB_X m BeceHHeHepecTymm_lx KOCTMCT_IX puO

_m_ Hec_o_O _HeJ_. O_Ha_o mec_ B_r_em _3 _Ep_ OT O_HOJ_ CS_K_

npo_o_zmeTc2 p_,_ qaco:s _ _axe HeCiCO._I_=K0 C_'TOK. Bc_e_c_B_e ST0--

r0 AJm azqmUOm no_e_mei, o cpoz_a ]mr_eBa npomo_m_e.u_,HOCT_, m_ -

_f_a_OHHOrO nepao_a _eT aaa_Tem_Ho _oa_met_, _e-_H nepBux.

_l_qaHI_ pSSHNX cpor, oB BUF_O_ He O_Hal_oB_: no _epe BMFJIOB8

0S_ CTaHOBSTCS Bee <SoaeeKpynHuuu _ pSSBaTMUZ. Ha npOTH_eH_R

.ep.oAa _u_eBa 3sOp_OHU, OCTSD_ecH B O(_020qKaX, HpoAo_XSmT

paCTS4 a paSBUBaTRCH, _ 3uOp_OHB, BNHyTae ms o(_o_IoqeK B KOH_e

nep_oAa BUFU_eBS, OT_imqamTOS OT BMH_TNX B ePO Ha,4aJ_e, npuMepHo

TO_ me cTeneau, '_o m m_q_Hmm COOTBeTCTB_'IO_I_X cpOKOB B_IIOIeB8.

_TO m H_HeTCH np_q_Ho_ TOrO, qTO B max_o_ nocmeh_mmeu cpome

_i_mecTso, ,_mo cTeneH_ ;_epeH_po_m_ m_HOm p_,O B 00_-

=0_ Mepe c_oppe,r._poBaHa c _x oO_e_t _a_ltoJ_. O_HaKo, O_,Hopaauep-

Hue _1_qI4_iSa pasaux opo/{oB BUF_iC_8 He UAeHTiI_[HU -- BuF_eBu_a_--

ec_ noaxe uor.v_ _u_ HeCKO_gO (_o_ee 2a3B_T_U_.

pasBuTU2. OAHa_O peaz_u2 _a a_u usue_es_ue _CaOBUH ue _;eHT_q-

Ha CO CTOpO_u Bce_ uaccu _gp_Ho_ oT 0_HO_ CaM_: 0_H_ U_ HUX

pearmpymT B 0o_BmeH, _pyrme B MeHBIIIe_ CTe[IeH_. ST0 HBJIfleTCH

0_H_ _S [IoEs38TeJie_ _cx0_HOH HeO_HOpO_HOCT_ _EpM. _IsueHeHH_8

_C_OB_H /_HKj]O81_HI_ _Or_T BeCT_ E _Be_HqeH_ _SHa3oHa _3MeHq_-

BOCT_ 3_6p_0HOB _ _I_q_HOK.

I]OCKOJILE_ GTeII_HL p83B_T_H B_K_eBNBSD_XCH _H_HOK 0_HOP0

B_8 pH(_ KOJI%(_IeTCH B 3HRqHTeJIRHHX Iipe_e_sx HeJIR3H_ KSK BTO _e-

_aeTc_ MHOI'HMM 8BTOpSM_ OHpe_e.JIBTL CTS_MD "BNE_IeBNBSD_e_C_ mm-

q_HK_" OqeH_ _'aF_9. B UOHHTI4e "BMF_IeB_BSD_SflCH _q_HES" _OJLEOH

0MTB BE3I_qOH Beer _H8H830H H3M@HqHBOCT_.

Ps_s_a ,e_y a_qu_au_ pa_x cpo_o_ _e_ 6oaee pe3_o

BUM, (OCeTp, ceBp]ora). 3TO B paBHOH uepe OTHOC_TCH _ E 3M(_p_Io--

HS]_.
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ALTERATI_JS _i THE SERUM PROTEINS OF RATS FOLLOWING TREATI_ENT

WITH TRYP_{ BLUE. Allan R. Beaudoin and DoroThy Kahkonen.

D_pa_tment of Anatomy. The University of Michigan Medical School.

Ann Arbor. i_iichigan.

Blood serum was obtained from untreated and treated pregnant

Wistar rats on days 0, 5, i0, 15, and 20 of gestation. Blood was

also obtained from the fetuses of untreated and treated mothers

at the time of autopsy on the 20th day. Serum was obtained from

pooled blood samples of 2 or 3 fetuses. Paper electrophoresis of

the serum was carried out in a Spinco model R system using

barbital buffer (pH 8.6) and a potential gradient of 3._ V/cm.

The paper strips were subsequently stained vJith bromphenol blue,

and their density measured in a Spineo Analytrol to determine

the relative concentration o{ each component.

A "_ °/z,o solution of trypan blue was injected intraperitoneally

on the 8th day of pregnancy (i0 mg/100g). Maternal serum from

rats so treated analyzed 48 hours after treatment (10th day)

showed an elevation in the beta globulin. This elevation did

not persist, for at 15 days the concentration of beta globulin

had returned to a near normal level. Fetal serum analyzed

from normal fetuses of untreated mothers and from grossly

abnormal fetuses of mothers treated with trypan blue showed no

marked differences in relative concentration of the serum

proteins.

The rise observed in beta globulin occurs during the period

the rat embryo is most susceptible to the teratogenic action of

%rypan blue and may be causally related. (Supported by N.I.H.

grant _.{ 05603-03)
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STUDIES ON THRESHOLD TEMPERATURES IN INSECT DEVELOPMENT. A.Glenn

Richards, Department of EntomolozY0 University of Minnesota,

St. Paul l, Minnesota, U. S. A.

Determinations were made on 02 consumption and rate of develop-

ment of eggs at various constant temperatures for the grasshopper

Melanoolus, the bug Oncopeltus, the moth Pyrausta, the beetle

Tribol.ium, the mosquito Culex and the fly Musca. _hen the data

are plotted on an Arrhenlus-type graph, 02 consumption gives a

straight line throughout the viable range but the rate of
development (reciprocal of time required for development) always

gives a curved llne. It follows that one should expect more

weight loss and more oxygen consumption for total development

at temperatures approaching the temperature threshold. Quanti-
tative detenuinations support this and show that more energy is

required for full development at minimal temperatures than at

favorable temperatures. The data suggest that this is merely

the result of a delay in developmental rate at minimal tempera-

tures.

The reasons for the above are unproven but the data are

consistent with the suggestion that constant minimal tempera-

tures upset metabolic balances and lead to some metabolic

deficiency. In some but not all of the species the disturb-
ance is so deleterious that larvae that do hatch at minimal

temperatures invariably die even if placed under optimal
conditions immediately after hatching. However, if the eggs

being incubated at minimal temperatures are placed at a

favorable temperature for only a few hours each day the
deleterious effect is overcome but the developmental delay is

not. It is postulated that some essential metabolic reaction

cannot proceed adequately at temperatures that will permit

hatching.
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"PREDISPOSITIONSCYTOPLASMIQUES"ET FOR_TIONDELA
BLASTULECH_]ZLEPTINOTARSA . Andr6 HAGET_ Facult6

des Sciences de Bordeaux_ 40 rue Lamartinep Talence

(Gironde) France.

Par brGlure du plasme de maturation et de son conte-

nu peu apr&s la ponte, on peut obtenir des oeufs acti-

v4s, mais d4pourvus de pronucleus Q. Les noyaux d'ori-

gine spermatique d4jA pr4sents dans ces oeufs d4g4n&-

rent et le cortex ovulaire ne peut _tre colonis4 par

des 4nergides centrifuges.

En l'absence de tout noyau, le cortex des op4r4s se

r4v&le capable de recruter du cytoplasme intervitellin

puis d'effectuer, avec un certain retard, une sorte de

perlage tr&s r4gulier conf4rant au germe l'aspect d'un

stade 4pith61ium primaire. Ce ph4nom&ne se manifeste

pratiquement au m_me instant dans toutes les r4gions

de l'oeuf et la taille des perles corticales, tr&s

constante, est en quelque sorte sp4cifique.

La comparaison des op4r4s et des t4moins montre qu'

en l'absence des noyaux les "perles" corticales ne sont

pas isol4es du vitellus par des cloisons basales. La
formation de ces derni&res dans le d4veloppement normal

devrait par cons4quent d4pendre d'une action nucl6aire.

La pellicule corticale superficielle, qui joue un

r61e capital dans le perlage, semble poss4der en outre

quelques pr4dispositions aux mouvements de type gas-

trulaire.

En r4sum4, le syst&me cytoplasmique de l'oeuf de

Leptinotarsa t4moigne d'une r4elle aptitude & ex4cuter

de fagon "autonome" une pattie des processus caract4-

ristiques du d4veloppement pr_coce. Une telle aptitude

a _t4 d4j_ signal4e chez quelques insectes ; elle est

connue depuis longtemps chez les Echinodermeset les

Amphibiens. Les r4sultats exp_rimentaux obtenus chez

Leptinotars a sont discut4s en fonction des donn4es de

la bibliographie.
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0RIGINE DES CROCHETS BUCCAUX CHEZ LA LARVE DE CALLI-

PHORA:ETUDE EMBRYOLOGIQUE.Jeanne SchoellerILabo. de

Zoologie,Facult6 des Sciences de Bordeaux,France.

L'interpr4tation de l'extr6mit6 ant6rieure des lar-

ves de Cyclorrhaphes reste tr_s discut6e et la signi-

fication des crochets buccaux n'est pas d6finitivement

61ucid6e.Cependant,on consid_re souvent les crochets

buccaux comme les homologues des mandibules ou tout

au moins comme des scl6rites mandibulaires.

J'ai essay6 de d6montrer l'origine des crochets

buccaux par une 6tude embryologique.

L'ablation 41ective des diff6rents segments gna-

thaux au stade bandelette embryonnaire segment6e mon-

ire que les crochets buccaux de la larve de Callipho-

r_aane peuvent 8ire consid6r6s comme les homologues des

mandibules,mais qu'ils sont d'origine maxillaire.

Par des ablations partielles du segment maxillaire,

j'ai pu pr6ciser que le territoire pr6somptif du cro-
chet buccal est situ4 dans l'6bauche de la m_choire

elle-mSme.

Un examen approfondi du d6veloppement normal m'a

permis de v6rifier ces r6sultats exp4rimentaux.Le ter-

ritoire pr6somptif du crochet buccal est form6 de cel-

lules 4pidermiques plus grandes que les autres,_ noyau

dot6 d'un nucl6ole volumineux. Ce marquage naturel m'a

permis de suivre les mouvements du segment maxillaire

au cours de la c6phalogen_se,jusqu'_ l'6closion de la

larve.
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DEVELOPMENTOFCOMPOUNDEYESIN PIERIS_APAEL. (LEPIDOPTERA).
Chan_-Whan Ki_ r Dept. of Biolo_ Korea University, Seoul, Korea.

Epidermal cells round the larval lateral ocelli in Pieris be-

come elongated and differentiated into elements of ommatidia dur-

ing prepupation, nuclei of which are arranged at different levels.

Large amount of pigment granules has already occurred around the

secretory cells in the periopticon near proximal ends of the optic
nerves at this tim_. After the ecdysis neuroglial cells grow

along the existing optic nerves to be thicker, the distal ends of
which extend under the basement membrane of the sensory epidermis

with tracheoles. The precursor of the sensory elements is inner-

vated by nerve fibre ramifications of the optic nerves. First of

all the elongated elements of ommatidia become thinner progres-

sively and organise into units, ommatidia, in about 15 hour-old

pupae. In 30 hour-old pupae retinular cell bundles spindle-shaped,

corneagenous cells and cone cells which take place at the distal

ends of the spindles, and the iris cells are differentiated. Two

crystalline cones develop in ommatidium at abo_t 45 hour stage

and then the secondary pigment cells, nuclei of which have migra-

ted from the bottom to the distal portion a little over the mid-

dle, become vacuolated at about 60 hours. At this stage each om-

matidium is most depressed, about 30 _ in length, just half of
the initial length of the sensory epidsrmal cells immediately af-

ter ecdysis but after then begins to elongate again. At about

90 hour-old pupae the crystalline cones of an o_atidium unit to
be a heart form and later a cone form. As the optic lobes grow

out and the elements of ommatidia become elongated, optic nerves

thicken and shorten and clots of pigment granules retained in the

periopticon are drawn near the compound eyes. The granules, how-

ever, spread through neuroglial cells to the secondary pigment
cells from about 140 hours.
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NATURALLY OCCURRING DEVELOPMENTAL ARREST IN TELEOST FISHES WITH

ASSOCIATED MODIFICATIONS OF EPIBOLY AND EMBRYOGENESIS. John P.

Wourms, Jr., Department of Biological Sciences_ Stanford--_r-

sity, Stanford, Californ['a, U.S.A.

Eggs, capable of extended developmental arrest, afford the

sole means of continued survival for populations of oviparous

cyprinodont fishes (Cynolebias, Nothobranchius, and some Ah_
semion species) from temporary bodies of fresh water in South

_a and Africa. Eggs of this type possess a developmental

pattern quite distinct from that of other teleost fishes. Cleav-

age of the blastodisc is typical. At the end of the cleavage

stages, the blastomeres undergo a striking change in shape, from

essentially spherical cells somewhat deformed by contact with

adjacent cells, to discoidal cells. These discoidal cells

separate from one another, and assume a fibroblast-like shape

with abundant filopodia. Then, as individuals rather than as a

mass the cells proceed to move over the yolk surface. The yolk

surface is covered by individual cells, uniformly dispersed so

that each cell is separated from adjacent cells by a distance

of several cell diameters and as judged by light microscopy is

not in contact with them. The process of embryo formation

occurs considerably after this dispersed stage has been attained,

and appears to differ significantly from that reported in any

other teleost. Developmental arrest occurs at the dispersed cell

stage (primary arrest). Such eggs may survive and remain sus-

pended in this pre-embryonated state for over one year under con-

ditions of partial anhydrobiosis. This contrasts to the normal

duration of the dispersed state of 36-48 hours at 25 ° C. in eggs
which have not been subjected to environmental stress. Photo-

graphs of the normal stages of development of Nothobranchius

guentheri (Pfeffer) serve to illustrate this type of development.

(Research supported in part by National Institutes of Health

Predoctoral Fellowship, GPM-I5,631 and American Cancer Society

Institutional grant IN 32-D, Allocation No. 5.)
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NEED FOR CONTROLLING THE BIOLOGICAL "QUALITY" OF AVIAN EGGS

INTENDED FOE EMBRYOLOGICAL STUDIES. Igor L. Kosin_ Laborator_ of

Developmental Genetics_ Department of Poultry Sclence I Washln_ton

State University, Pullman, U.S.A.

Avian eggs have been widely used in experimental embryology. A

comparison of the data resulting from such experiments, however,

usually requires criteria to measure embryonic development. A

staging series, fitted to a particular species, e.g. the Hamburger-

Hamilton series for the chicken (J. Morphol. 88: 49. 1951), satis-

fies this requirement. At this laboratory, a staging procedure

was recently developed for the turkey (Biol. Bul i19: 90. 1960).

To apply the criteria of such a procedure, however, it is neces-

sary first to provide adequate safeguards to control the biological

"quality" of hatching eggs. Otherwise, both the rate of embryonic

development and the frequency of deviants can become so atypical

as to make difficult a meaningful interpretation of results. Data

bearing on the necessity of such safeguards have been collected at

this laboratory as a byproduct of a study of genetic and environ-

mental factors affecting hatchabillty in the turkey. The factors

are listed below in the decreasing order of importance. The ob-

served effects were particularly marked in 3 to 4-day-old embryos.

(I) The time interval between ovlposition and incubation.

F_ryos from eggs held mere than 4 days, even under optimal pre-

incubation storage conditions (12.5°C, 85% relative humidity),

invariably showed depressed growth and higher incidence of

abnormalities.

(2) Heredity. Selection for high hatchability evolved a popula-

tion phenotype _which embryonic development was characterized by

rapid rate and by low incidence of abnormalities. The eggs showed

greater resistance to the effects of prolonged storage. See (I)

above. Selection for large mature body size resulted in embryos

characterized by lower rate of development and higher incidence

of abnormalities.

(3) The time of year egg laid. Embryos from eggs laid in the

middle of the spring breeding season developed faster. As the

season progressed growth was depressed.

(4) The size of eK_ clutch (i.e. the number of eggs laid on con-

secutive days). Single-clutch eggs produced embryos which develop-

ed more rapidly. However, embryos from multiple-clutch eggs had

lower frequency of abnormalities.

(5) The time of day egg lald. Eggs laid near the end of a 14-

hour day (between 7 and 9 p.m.) produced embryos with the highest

rate of development.

(6) Miscellaneous factors. Embryos from eggs with defective

shells (thin, rough, atypically colored) or from eggs of abnormal

shape and size developed more slowly and showed a higher frequency

of abnormalities.

Supported, in part, by grant RG-5544 from the U. S.P.H.S.
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WA STUDY OF R_RODUCTION AND OVARIAN HISTOLOGY IN MICE TREATED WITH CHEMICAL

CARCINOG_IS". BT Ku_u_l Batra I Dopart m_n.t of Exporilmntal Embryolo_t Indian

Cancer Rese_h Centre, Parelt Bo,._ 12t India.

A_tr_t

Ovaries of Swisa/Icrc strain nice wore painted with a single dose
of 0.2_ 20:methylcholanthrene in benzene, to stud_ the effect of this substance

on the different cellular elements of the ovary and on fecundity in these
aninals. Solvent controls and untreated controls wore also maintained.

The i_ate effect on the ovaries in animals autopsied within 15

days of treatment show no apparent change from the normal having growing

follicles and corpora lutea. However, many of the ova in the primary follicles

have less definition. The cytoplasm appears hazy and the nuclear membrane ill-

defined. Haemorrhagic follicles have also bee_ observed.

In animals autopsied 30 days following treatment there is extensive

destruction of ova, and the cytoplasm is as in the 15 day animals. In mar_7 of

the ova shrunken nuclei and early pycnotic changes were observed. Signs of
abnormal division were not uncommon.

In these two groups the other cellular elects appeared normal

having no discernible differences from the benzene and untreated controls.

In the animals bred end maintained over the age of 12 months

uniform proliferation of the granuloea cell elements leadin_ to lesions were

noted. The effect on the luteal cell element is not as extensive. Follicular

activity compared with the controls is much decreased.

With regards fecundity many aninals either did not breed or had

only one litter each, though they were kept continuously with their mates.

In the young born to these mice several abnormalities were observed,

which corroborate_the histological observation on the damage of the ova.

However, it also confirms that whether to a lesser or greater extent, all the

ova are affected by the single treatment.

The results are discussed in the light of the evidence that

attributes sustained effects of the ni_e dose of this chemical substance on

the female reproductive cell.
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EFFETS PItYSIOLOGIQUES PRECOCES DE L'IR/L_DIATION DU COEI3I

E_RYONNhIRE. Georges Le Douarin, Laboratoire d'Embr_rolo_ie

exp4rimentale du Collbge de Fr. ance _ Paris_ France.

L'irradiation aux rayons X, localisde _ l'_bauche cardiaque,
de l'embryon de Poulet au troisibme Jour de l'incubation, provo-

que une sdrie de modifications de la physiologie circulatoire.

En premier lieu on observe une accdldration du rytl_ne cardiaque,
pour des doses de rayonnement comprises entre 3000 et 8000 r.
Cette tachycardie survient darts les deux premieres heures qui sui-

vent l'intervention, reste moddrde pour les doses considdrdes et

est rdversible. Par ailleurs la puissance des pulsations cardia-

ques est diminude et il en rdsulte un affaiblissement de la cir-

culation de retour. Des stases veineuses se produisent darts l'ai-

re vasculaire extra-embryonnaire. Elles ddbutent dans la partie

antdrieure de l'arcade veineuse marginale puis gagnent la veine

vitelline antdrieure et les ramifications des branches antdrieu-

res des veines omphalo-mdsentdriques. Ces troubles circulatoires
sont le plus souvent rdversibles et la circulation rodevient

normale en quelques heureso Lorsque la veine vitelline antdrieu-

re est restde longtemps non fonctionnelle, elle peut se rdsorber

et _tre remplacde par des suppldances form_es par les veines om-

phalo-mdsentdriques° L'irradiation de fragments de ooeur embryon-

naires, cultivds in vitro, permet d'obtenir dgalement une accd-

ldration du rythme des battements° Pour des doses de rayonnement

dlevdes, de l'ordre de 300000 r, la frdquence des pulsations at-

teint en quelques minutes un maximum (150 h 200 % du ryt_ne ini-

tial) puis ddcroit rapidement.

L'dtude de l'activitd dlectrlque de coeurs embryonnaires de

Poulet, explantds en culture organotypique et recevant une irra-
diation de 10 000 r. a permis d'observer des perturbat_ns de l'_-

lectrogramme. Ces perturbations surviennent dans les premieres

heures qui suivent l'irradiation° L'amplitude des ondes rapides

diminue, l'onde lente de repolarisation se complique et l'espace

iso-_lectrique sdparant les pulsations se rdduit et peut m_me

dispara_tre. La morphologie du complexe ORS est moins frdquemment
perturbde que celle de l'onde T, ee qui montre que ce sont les

processus de repolarisation qui sont le plus affectds par l'irra-
diation° L'irradiation de fragments de coeur en culture histio-

typique permet d'obtenir des modifications analogues de l'dlec-

trogram_e. En utilisant de fortes doses de rayonnement on peut
dgalement modifier l'onde rapide dont le sens peut s'inverser.

Les rdsultats obtenus montrent que l'Irradia_on aux rayons X

du coeur embryonnaire perturbe le fonctionnement pbysiologique de

cet organe bien avant que les radtoldsions histologiques ne se

solent dtablies. Lorsque les doses de rayonnement administrdes

sont moddrdes, ces phdnom_nes pr_eoces sont rdversibles.
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INFLUENCE DE L'ENCEP][ALE ET DE IA CttORDE SUR L '_, _IORPHOGENESE

DU CR_NE E_RYONN._IRE DE POIHET. Jean SCHO_VINGL Laboratoire

d'_Embryologie exp_rimentale du Coll_ de France, Paris t France.

Suivant l'exemple de nombreux auteurs, pr_eurseurs de l'ana-

lyse e.xpSrimentale des facteurs qui president _ l'organogen_se

embryonnaire chez le Poulet, nous avons _.tudi_ le r@le de la

ehorde et de l'enc_phale dans la morphogen_se du crgaae°

L'excision du rhombenc6phale entra_ne une atrophie des os

pari_taux. Ceux-ci disparaissent si l'on supprime le rhombenc_-

phale en mSme temps que le m_senc_phale° L'excision du prosen-

c_phale entraSne des modifications des os frontaux_ tandis que

l'exeision du prosenc_phale et du mSsencSphale entra_ne l'atro-

phie des os frontaux et du plancher eranien°

Si nous excisons la chorde seul% la _aque basilaire et le

basioecipital sont rgduits. L'excision de la chorde et de l'en-
c_phale affecte la voflte cranienne, de m_me que les palatins et

le rostre du parasph_noYde.

Si de plus nous excisons la moelle ant_rieure jusqu'_ la 9e

paire de somitesj le complexe occipital dispara_t°

Si l'on excise seulement le rhombenc_pl_le, la chorde et la

moelle antSrimlre_ seul le complexe occipital disparaSt en tota-

litY, les part_taux sont r&hlits, les autres os ne sont pas

altSr_s.

Si l'on _pargne la chorde, le basioecipital et la plaque

basilaire se diff_renclent mais restent petits°

I1 semble done que l'encgphale agisse directement sur la

differentiation de la vofite cranienne, et coneurremment avec

la ehorde sur celle du plancher eranien,
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MODIFICATIONS DE LA COMPETENCE DE LtECTODERME DE JEUNE GASTRULA

DEBAL_*__.X_APeS I_D=IAT,IONAUX_YON.S'X.

Rme Nar_se REYSS-BRION. Laboratoire d'Embryologie Exp_riaentale

du Coll_ge de France et du CNRS, PARIS.

Apr_s des irradiations aux rayons X variant entre 400 et 50 r,

il se produit une perte progressive de comp@tence de l'ecto-

define.

Un ectoderme irradi6 peut donher des formations spinicaudales

alors qu'il est incapable d'_difier des structures c_phaliques

et il peut diff_rencier des structures archenc6phaliques _lors

que les structures deut_renc@phaliques sont encore absentes
ou rudim_taires.
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POLYMORPHIC SPHR_ATOZOA IN GENKRAL AND T_n_SE OF CREPIDbV_A FOR_CICA-
TA IN PARTICULAR. Jan Z. Wilczynski, Biolog-Department_Lebanese

S_t_ Univ er sitN. BEIRUT- Leb anon-

Although the different types of both-human and animal- sperma-
tozoa were long time ago described_ their presumed dymorphis_ as
connected with the chromosomal male heterogsmety remains cytologi
tally mostly unsubstantiated.

_ore comlicated _ however_ turned to be the real polymorphism
of spermatozoa found in ms_p Gast eropods / i.e: Paludina_Janthina_
Bythinia_Goniobasis etc./ where _neir differen_ forma had to be
divided at least into two typesp i.e. the presumably normal-eupy-
ten and the much larger and so far mysterious- oligo and apyren-
spermatozoa. The problem in question seemm all the more interest-
ing that it seems to be in contradiction with the theory of the
chromosom_ individuality or their genotyplcal differentiation
usually takenas the very base of the ensuing phenotypical diffe-
rences.

A still higher grade of spermatlc polymorphi_m was found by
the author in his studies on the snail Crepidula fornicata from
both American and English shores. Here spe_ato_a of at least
five different types have been recognized- / I / a spermat.ozoc_

with one or s_etimes two tails_ probably but not necesserIAypk
representing two spermatozoa constantly with their beaus sx3_c
_getherp / 2 /a iong.sperma, tozoon with s _ head ex_encAng
into a long_er_oratorlum_ / 3 /.a spermatozoon wl_n a -arge
thick head /30-50 times normal / and a comperatively short
thick tail_ its perforatoriu_being shorter than in other forms_
/ 4 / a rare type representing an only developmental type and_
finally / 8 / a spermatozoon which is possibly a modif_catlon or
an apyren spermatozoon.

In spite of this remarkable differentiation in so many types_
no differences in their respective sparmatogonies or spermate_y-
tes were found_ just as no differences in the e_ternal appeerances
of their veliger lervae were noticed.

The author tentatively suggests that the s_yren spermatozoa
with many tails could perheps be considered as a peculiar _ly-
spawmatic mother cells_ being in the same ti_.. a _ranspor_ng
carriers of the normal spermatozoa , whic_ S_iAA u rm_pe, are _u-
eluded in their cytoplas_ where they undergo _aexr zxnaA aeveAc_.
_ent,
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LENGTHMEASUREMENTSOF THE DIPLOIDKARYOTYPEOF
THE MEXICANAXOLOTL (Siredonmexicanum)WITHREFER-
ENCETOA POSSIBLESEXDIFFERENCE._ Victor V. Brunst

and Theodore S. Hauschka, Dept. of Experimental Biology,

Roswell Park Memorial Institute, New York State Dept. of

Health, Buffalo 3, New York.

The diploid somatic chromosome set of the Mexican axol-

otl was examined in tail regenerates of young adult animals.

Metaphase karyotypes fixed by the acetic-orcein squash tech-

nique were analyzed in 25 male cells and 15 female cells. In

order to avoid contraction artifacts, no colchicine was used.

As correctly observed by Fankhauser and Humphrey (1942,

1950) in the crowded chromosome plate of whole tissue mounts,

the diploid chromosome constitution is Z8. This number was

confirmed in 83 well-spread metaphases. One axolotl appar-

ently had a somatic constitution of 26 and another of 30 chromo-

somes. The frequency of tetraploid metaphases in our regen-

erates was approximately 9%; polyploid cells were equally

frequent in both sexes.

No obvious morphological sex chromosome difference was

found. Variations in chromosome size and morphology were

therefore examined quantitatively with the aim of establishing a

possibly more subtle karyotypic sex difference: The length of

every chromosome in each karyotype was measured. These

measurements focused attention on an ephemeral difference

between the relative lengths of the 4 smallest chromosomes in

the two sexes. The ratio of the combined lengths of the 4

smallest chromosomes to the total karyotype length was identi-

cal in both sexes. Thus, the degree of relative chromosome

contraction in male and female metaphases is comparable and

is probably not responsible for the length difference observed.

Among the 4 smallest chromosomes within this quartet, the

ratio of the total length of the 3 larger units to the length of the

smallest unit averaged 3.62 ± 0.07 in the female and 4. 39 ±

0.08 in the male. The difference of 0.77 ± 0. 11 is significant

(P = <0.01}. These measurements indicate (but do not prove}

a "kryptostructural" sex chromosome difference in the axolotl,

discernible only by statistical evaluation of chromosome

lengths. Meanwhile, Weiler and Ohno {1963, in press} have

demonstrated a pronounced sex dimorphism in the African frog

Xenopus laevis, contrary to earlier findings disclaiming sex

chromosome differences in Amphibia.

"_This work was supported by grant No. CA-05579-22 of the

United States Public Health Service.
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CI_OMOSOME ABERRATIONS IN A CHINESE HAMSTER STRAIN OF CEI,LS

BY TI_ USE OF EXTRACTS OF IDENTICAL CELLS.D.STONE AND Y.Y.KANG_

Worcester Foundation for Experimental Bio]ogytShrewsburytMass. ,

and Dept.of Zoolo_z,Seoul National UniversitztSeoul,Korea.*

Cultures of Chinese hamster cells(strain FAF 28)were grown in

the presence of cell-free extracts obtainea from similar cells.

In the control population the normal diploid stem-line(22 chr-

omosomes) was found in156 of 200 cells observed, with an aver-

age chromosome number of 2_,the lowest and highest levels being

22 and 6l,respectively.On the other hand,in the treated group

25per cent of the cells contained 22 chromosomes and 21 per

cent contained _, with an average chromosome number of 58.1n

the latter case the lowest and highest number of chromosomes

per cell being 21 and l_3,respectively.

In the untreated cultures,cell squash preparations reveal

the following four groups of chromosomes; _pairs of large and

metacentric,6 pairs of medium aria metacentric,6 pairs of small

ana metacentric, and 6 pairs of small and subtelocentrie chro-

mosomes. In the regular tetraploid patterns these proportions

are; 8:12:12:12.In comparison,the ratios found in the tetraplo-

ids of the treated cells were; 7.85:ll.61:lO.87:12.57.The latt-

er cultures also exhibited morphological aberrations,wherein
chromosomes were found of large size and subtelocentrie,large
size with two constrictions, and large size with three constric-

tions.Such morphological species were absent in the control cul-
tures.

It is not clear whether the above changes in chromosome numb-

erare due to cell selection,or whether the morphological aberr-
ations were due to translocation.Tbese data will be discussed.
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GIANT POLYTENE CHROMOSOME DEVELOPMENT IN CELLS

OF THE HYPODERMIS AND HEART OF FLY PUPAE. Joan M.

Whitten, Dept. of Biol. Sciences, Northwestern University,

Evanston, Illinois.

Trichogen and tormogen cells of the fly hypodermis contain

polytene chromosomes, but do not reach great proportions.

Considerably larger hypodermal cells possessing giant polytene

chromosomes have been found in pupae--in the developing

pulvilliof the pre-tarsus. Each cell secretes an extensive area

of adult cuticle. The cells develop from small unspecialised

hypodermal cells which were themselves concerned in the

earlier secretion of pupal cuticle over the pre-tarsal lobes.

Growth of the giant cells is rapid; during this phase a large

nucleolus is evident. Polytene chromosomes appear as cell

growth ceases, reaching maximum size shortly before adult

cuticle secretion; puffing in the chromosomes coincides with

cuticle formation. Of particular interest are the large size of

the cells and their chromosomes, their rapid growth, super-

ficial position, and specific activity in apparent response to hum-

oral factors concerned in moulting.

Cells having giant polytene chromosomes are also found

associated with metamorphosis of the heart. In the mid-pupa,

the wall of the heart increases in thickness; this is brought about

by the activity of individual heart cells. These cells, whose

nuclei are characterised by a large nucleolus, suddenly develop

giant polytene chromosomes; the latter reach their maximum

size shortly before secretion of the additional material to the

heart wall. It would appear that subsequent to initial heart

formation in the embryo, the heart cells remain dormant until

stimulated, presumably by hormones, to enter this second phase

of secretory activity in the pupal stage.

The appearance of giant polytene chromosomes in these hypo-

dermal and heart cells, is seen to be associated with specific

secretory activity, in both instances, the product is measurable

and forms a permanent structure, in contrast to the secretions of

salivary gland, malpighian tubule, and ovarian nurse, cells.
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CYTOLOGICAL AND CYTOCH_ICAL RESEARCHERS IN Peripatus acaoioi MARCUS

& _IARCUS. Giorgio Schreiber I Luiz Carlos Comes Simoes and Iolanda

Marques da ailed. Institute of Biology. University of Minas Gerais9

Belc Horizonte_ Brazil. (z)

The following researches have been made in a new species of Peri_

Datus discovered in Brazil in 1954.

I. Caryotype in spermatogenesis shows 28 chromosomes like Periwa-

tus capensis. The chromosomes of spermatogonia_ mitoses are more

contracted than those of somatic mitoses.

2. Some groups of cells in the celomic sacs of embryos show the

chromosomes shorter and more contracted than those of other tissuee

of embryos. Probably they are primary gonecytes.

3. Oytophotometric studies on I_A content in nuclei Feulgen

stained revealed a clear differentiation between some of the organs

by endopolyploidy: hypcderma and neuroblasts are always 2n, the cells

of the glue gland present an extraordinary variability starting from

4n to 8n. 4n plcidy was established with first spermstccites.

The cytophotometric data of I_A plotted against the corresponding

values of nuclear size, show a very good linear re_reseion with

groups of concentration of data respectively at 2n, 4n_ 8n.

Some nuclei of the glue gland recognizable by lower stainability,

with Feulgen_ present a nuclear size higher than those correspondent

to the I_A value of plcidy and gave a great dispersion toward the

right side of the regression line.

These nuclei however are situated mostly at the 4n and 8n and

some at 6n (sesquiphase - Sehreiber, 1949)_ level of _A and not at

any other intermediate value.

This fact seems to be interesting if interpreted according to the

theory of the auto and heterosynthetic interphasic growth of Bloch.

Hetercsynthetic growth (greater nuclear size) takes place not at any

value of I_A but only at the modal one, that is, during the resting

phase between the successive endopolyploidic cycles. This suggests

that heterosynthetic activity of the genome is mn alternative status

with the autosynthesis.

(_) - With grants of the Rockefeller Fouaudation and the "Conselho

National de Pesquisas".
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STRUCTURE AND FUNCTION OF THE G_ANT CHROMOSO_WES. Atlf

_enw_n_ Dept. of General _oolo_y r _stanbul Univers-_r Turkey

The _lant chromosomes exhibit a lateral and a longitudinal

_attern of orKanization. The longitudinal Duttern of organization

is represented by bands, interb_mds and by heterochromatic re-

_ions where bands are not developed clearly. This structure of

homologous chromosomes shows variation: a- from cell to cell in

the :_J.me tissue_ b- from tissue to _Issue in the same larva, c-

from larva $o larva of the same as well as of different ages,

d- under different external conditions.

Regarding the lateral oattern of or_ulz_tion the _ant chro-

mosomes are composed of a _ot e_ strands or of 4 chromatlds as

is seen in suitable cases. But the existence and the number of

the strands is _Jtill questionable for they are sometimes not vi-

sible and their number see_s to be not constant. Therefore the

giant chromosomes should consist -_t least- of the two homologous

-of the maternal and D_ternal chromosomes which are divided into

th_ two daughter chromatids _t the inter_hase of the last mitotic

division. But in the cyto_enetical exoeriments the daughter chro-

matlds of one homolo_es conduct so as if the two sister chromat-

ids both are united intimately in one chromosome and therefore

only one homologous ¢_omosome is visible.

The ao_lication of isotooes in cytology seems to be oromisIng

to demonstrate the Dhsiolo_ic_l condition of chromosomes or of

their Darts for the incorporation of the labelled substances is

correlated with the activity of the hereditary units. _t could

be shown by _his :_e_hod that the physlological condition of a

chromosome along its length is not the sates and that the u_take

H3-adenine.of substances such as the H3-thymidine_ p32 $35 etc.

varies a: from region to region in the same chromosome, b: from

chromosome to chromosome in the s_me nncl_ua and -if the homo-

logous chromosomes are compared - e: from nucleus to nucleus _n

the same tissue, d: from tissue to tissue in the same larva, e:

from larva to larva of the same as well as of different ages.

Concernin_ the lateral organization of the _iant chromosomes it

seems so as if each homolo_ue is acting as a physiolo_cal unit

wherea_ the activity of each daughter chrom_tids is generally

masked for they have th_ same _ene loci.

The varying degree of incorporation of the labelled substance

is correlated in some cases with the morphologically distinct

parts of the chromosomes such as the heterochromatic and the eu-

chromatic regions. But there are chromosome regions with similar

disc pattern, -e._. th_ homologous regions of the two honologues

combined in one _iant chromosome- which _hcw _ different activity.

The cytological studies with different _ethods have shown that

very small regions of chromosomes _uch bands and interbands sec-

rete substances. The secretes of DNA containing bands _Ive Feul-

_en positive reactlon whereas those of the interbs_ds do not.
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CRISTALL01DES ERYTHROPHILES INTRANUCLEAIRES DANS L'0RGANE DE

VAN DER HOEVEN DE NAUTILUS UMBILICATUS LAM. (CEPHALOPODA).

L. Arvy, J.M. Bassot et M. Gabe, C.N.R.Z., Jou_-en-Josas, Fa-

cult4 des Sciences, i0_ Bd Raspail et Institut 0c4anosraphique

19_ rue St Jacques, Paris.

Faite au cours d'un travail histologique d'ensemble sur le

Nautilus umbilicatus Lam., l'4tude cytologique et histochimique

de l'organe de Van der Hoeven a r4v414 une abondance extraordi-
naire de cristallo_des intranucl4aires.

L'his_ologie de l'organe de Van der Hoeven est blen connue

grace & Griffin (1900) ; on salt que c'e--_ un organe & sym4trie

bilat4rale, form4 de lamelles et de tubes glandulaires, l'en-

semble 4tant recouvert d'un 4pith41ium.

Les tubes glandulaires sont constitu4s par deux types de

cellules ; les unes tr_s grandes, cylindriques, les autres pe-

tites et coniques dont les noyaux contiennent des cristalloldes.

Les lamelles ont des cellules & noyaux pourvus de cristalloSdes

alternant avec des cellules glandulaires & noyaux basaux sans

cristalloTdes. Tousles noyaux des cellules 4plth41iales de re-

couvrement ont des cristalloldes.

Ces derniers sont homog_nes, octo4driques ou rhombo4driques,

r4fringents. Ils occupent la plus grande partie du noyau et

sont distincts des nucl4oles. Ils retiennent l'4osine, la sa-

franine, l'azocarmin, la fuchsine basique, l'h4matoxyline au

fer. Leurs affinit4s tinctoriales sont exactement les m_mes que

celles des cristalloTdes 4rythrophiles du m4sent4ron de Gryllus

(Insecta Orthoptera) ou de la glande digestive et du p4nls de

Pt4rotrachea (Mollusca Heteropoda).

Les cristallo_des sont APS-n4gatifs et n'ont nl fer, ni

calcium, nl lipides figur4s, ni acides nucl41ques, ni mucopoly-

saccharide, ni protide sulfhydril4, histochimiquement d4cela-

bles. Leur point iso41ectrique est celui des protides ; ils

sont riches en _-amino acides et en acides amin4s aromatiques.

Les cristallo_des ne semblent pas pr4senter de rapport di-

rect avec le fonctlonnement des cellules glandulaires de l'or-

gane de Van der Hoeven.
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CELI_/LAR AND SHBCELI//LAR ORGANIZATION OF THE OSPHRADILLM IN BHSYCON 1

Everett Andersonj Dept. of Zoolo@y_ University of Massachusetts,

Amherst _ Massachusetts

The osphradium is an organ of unknown function; however, it has been

viewed as a respiratory organ, dye secretory organ and a chemoreceptor.

Macroscopically, it is composed of a variable number of leaflets each

of which extends laterally from a rather broad central ganglion. In

the center of each leaflet are muscle fibers, connective tissue elements

and nerve fibers which originate fz_m the central ganglion. The epi-

thelium of the leaflet rests on a well developed basement lamina and

consists of pigmented, ciliated and mucuous cells. The plasma membrane

at the base of the epithelial cells displays processes of varying length.

Beneath the electron opaque basement lamina is a rather lucid substance

thl_ough which weave numerous collagen fibers.

The pigment cells contain large amounts of rough endoplasmic reticu-

lum, multivesicular bodies, mitochond_ia and Golgi complexes. The dense

pigment bodies are limited by a thin membrane; some of these appear to

be in various stages of "maturation". Other membPane limited spherical

stPuctuPes ape also present in pigment cells. Internally, these bodies

consist of thPee paPts: (1) vesicles 600-800 A in diameter, (2) closely

stacked smooth membranes which show a curvilinear or circular pattern

and (3) dense membrane bounded bodies of varying diameters. MicPovilli

as well as pseudopods extend from the apical portions of the pigment

cells.

The ciliated cells, which occupy definite positions on the leaflet,

display no unusual stz_/cture. Their cilia show the characteristic

stzn/ctural pattern when viewed in cross section. Arising from the base

of the kinetosomes are long striated filaments which sometimes extend

to the level of the nucleus. The cytoplasm of these cells show the

Pegularly occuring o_ganelle systems. In addition there are a host of

600-800 A vesicles and a few multivesicular bodies.

The nerve fibePs of the central ganglion and those within each

leaflet are of the unmyelinated type and contain laPge neurotubules.

Some of these are found zn_nning between the cells of the epithelium.

1 Supported by a gTant (GM 08776-02) fPom the National Institutes of

Health, U.S.P.H.S.
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CYTOLOGICAL AND CYTOCHEMICAL OBSERVATIONS ON THE ATRIAL GLAND

OF MILAX GAGAT_ (DRAP). by Aristeo RENZONI, Dept. of Zoology,

Siena (Italy)

Milax gagates (Pulmonata Sthylommatophora) is notable for

its complicated reproductive system,in particular for the sti-

mulator and the atrial gland.

The stimulator,which is lodged in the atrium,is mostly mus-

cular tissue. It is conical,slightly curved at the apex and with

three longitudinal rows of papillae and a papilla at the tip.

The atrial gland is posterior to the stimulator. It rests on

the terminal portion of the hermaphrodite duct and is made up

of about 30-40 tubules.

The atrial gland can be subdivided into three sections:

proximal,medial and distal.

In the proximal portion the walls of the tubules consist

of two layers:the internal one a simple cuboidal epithelium,

the external one made up of pearform gland cells.These have

their tips wedged between the cells of the cuboidal lining ep_

thelium and secrete directly into the lumen of the tubules.

In the medial portion the walls of the tubules are notice-

ably thinner due to the total disappearance of the gland cells,

which have been substituted by circular muscular cells.The

cells of the cuboidal epithelium are smaller than in the prec_

ding portion.

In the distal portion the tubules enter the stimulator in-

dividually and open into the papillae.The muscular cells of

their walls merge with those of the stimulator.

The gland cells are the only part of the tubules that un-

dergo clear morphological variations in relation to age and

functional activity.

In sexually mature adult individuals the gland cells beco-

me considerably enlarged.They are full of granules and drops

of secretion that give a strongly positive PAS reaction,are not

metachromatio and do not stain with dyes for mucin.

Only t_e cuboidal epithelium of the tubules,at least at

the apical portion of its cellz,gi_es a somewhat positive rea-

ction to dyes for mucin.

These facts lead to the conclusion that even though a small

quantity of mucin ig found in the secretion of the atrial gland,

it cannot be considered a mucous gland.
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HISTOCHEMICAL STUDIES OF YOLK SYNTHESIS IN DYSDERCUS CINGULATUS.

Surinder K.A_arwal, Dept. of 3iology, Northwestern University,

Evanston, Illinois.

Each of the ovaries of D_sdercus cinsulatus consists of
seven telotrophic ovarioles. Each ovariole can further be

divided into an anterior part, the germariumwith oogonia, tro-

phocytes and the interstitial nuclei, and a posterior part, the

vitellariumwith oocytes in various stages of growth. The

trophic tissue of the germarium can be divided into three zones;
(i) anterior most zone of the trophic tissue with distinct cell

boundries; (ii) zone II where the cell boundries first dis-

appear and the nuclei tend to fuse; (iii) zone III with larger

and fewer nuclei. There are three kinds of nuclei in the trophic

region of the ovariole; small migratory nuclei; large migratory

nuclei and the giant nuclei.

In the telotrophic ovarioles of D_sdercus cin_ulatus there

are present three types of lipid bodies, namely LI, L2 and L3.
The LI bodies are in the form of granules consisting of phospho-

lipids. The L2 bodies are in the form of vesicles and crescents

having a phospholipid sheath and a triglyceride core usually is

masked. The L 3 bodies are composed of triglycerides only. The

lipids in the trophic tissue are of LI, L2 and L3 types: in

the nutritive cords these are of L I type only while in the

follicular epithelium lipids are composed mainly of LI and L2
types. A fully mature oocyte has all three types of lipids

mentioned above. In such oocytes the LI and L2 bodies are

usually cortical in disposition while the L3 bodies are centrally
distributed. In the early growth stages of the oocyte lipids

are contributed by the trophic tissue mainly as L I bodies while

in the late stages of vitellogenesis lipids are also contributed
by the follicular epithelium.

The yolk spheres are acid mucopolysaccharide in nature and

arise from the precursors in the cortical ooplasm. These

precursors are actually the nucleolar extrusion bodies. No

precursors are present either in the trophic tissue or the

follicular epithelium.

RlqA is contributed to the oocyte by the trophic tissue

through the nutritive cords. %_ith the growth of the oocyte

there is also observed a gradual decrease in the cytoplasmic

RNA. DNA of the giant nuclei in the trophic region is also

believed to pass down the nutritive cords as some Feulgen

negative material.
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STRUCTUREET ULTRASTRUCTUREDES0RGANESLUMINEUXCHEZ
QUELQUESTELEOSTEENS.Jean-Marie Bassot t Institut

0c_anographique, I95 rue Saint-JacquestParisIFrance.

L'_tude de plusieurs espbces de t_l_ost_ens

Stomiatidae (Argyropelecus, Chauliodus 9 Cyclothonep
Ichthyococcus_ Maurolicusp Stomias, Vinciguerria)

permet de reconna_tre un plan commun dans l'organisa-

tion de leurs photophores. Ceux-ci comprennent:

I ° Des tissus hautement sp@cialis_s dans leur

r81e dioptrique s reflecteur k paillettes de guanine

orient_e, couche pigmentaire, lentille sortie d'un

anneau lamellaire permettant peut-@tre de varier sa

courbure.

2 o Deux cat@gories bien individualis_es et

constamment pr_sentes de cellules glandulaires .

Les cellules glandulaires "A" sent caract_ri-
s_es par un abondant ergastoplasme; elles _laborent

des grains glycoprotidiques dent les caractbres his-
tochimiques et tinctoriaux sent strictement sembla-
bles chez les esp_ces lumineuses @tudi_es. Leurs ca-
ract_res cytologiques (localisation plus ou moins

basale de l'ergastoplasme par exemple) varient selon

los esp_ces, mais d'une mani_re que l'on peut tenter

de classer . Qui plus est, chez Argyropelecus et
Maurolicus, les cellules "A", trbs nembreuses, men-

trent une s_riation dans l'espace des _tapes de for-
mation du produit de s_cr_tion. Cette disposition
privil@gi_e a permis de pr_ciser los aspects succes-

sifs et les relations des organites cytoplasmiques
au cours du cycle s_cr_toire .

Les cellules glandulaires " B " pr@sentent des
aspects cytologiques variables selon les espbces .

Chez Argyropelecus, les cellules "B" les plus dista-
los poss_dent un chondrioconte unique et g_ant en-

chass@ dans une d_pression du noyau .

Des micrographies optiques et _lectroniques

montreront diff_rents types de photophores, l'aspect
de fours structures annexes et de leurs cellules

glandulaires dent le cycle s_cr_toire sera discut@ .
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THE SIGNIFICANCE OF VARIATION IN INTERVALS BETWEEN
SUCCESSIVE OVARIAN OVA IN CHICKENS AND TURKEYS. E.G.

Buss, The Pennsylvania State University, University Park,

Pennsylvania, IUSA)

Ovarian ova from 107 chickens and 213 turkeys have been

weighed to provide further information on the nature of the
variable interval between successive eggs within a clutch

and between clutches. In both species, evidence was found

for weight differences between successive ova. In some cases,
the difference between two successive ova was nearly double
that which was characteristic for the respective birds. The

data are interpreted to indicate that, in these cases, there was

an exceptionally long delay in the initiation of the accumulation

of yolk by the smaller of the two sequential ova.

A few cases were observed in various stages of growth in
which two ova had the same weights. These data are inter-

preted to indicate that double-yolked eggs occur because the two

ova started accumulating yolk simultaneously, hence reach

maturity and are released at the same time. Thus, if the
infundibulum successfully picks up both ova at nearly the same

time, a double-yolked egg is formed.

In turkeys, three cases where two eggs were passing

through different parts of the oviduct at the same time were
observed.

It is concluded that the interval or lack of interval between

maturing ova in chickens and turkeys is a consequence of the
variation in the initiation of the rapid growth phase by imma-

ture ova. This condition suggests a rhythmic variation in the

effective level of the follicle-stimulating hormone.
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STUDIES ON SPERMATOGENESIS AND FINE STRUCTURE OF SPERM IN

DIDELPHYS AdARSUPIALIS. Edward D. DeLamater, Section on Cytology &

Genetics, Dept. of Physiology, School of Medicine, and John D. Bi_ers,

Kin_ Ranch Laboratory of Reproductive Physiology, University of Pennsyl-

vania, Philadelphia.

Stages in the development of sperm and aspects of the fine structure of

mature sperm of the opossum (Didelphys marsupialis) have been recorded

photographically. Histochemical approaches and electron microscopical

techniques have been combined. Photographic evidence will be presented.

The cap and acrosomal granule appear to form via the Golgi opposite a
nucleolus adherent to the nuclear membrane, associated with the formation

of a complex ring not previously recorded. As the nucleus condenses per-

pendicularly to its original axis, the acrosome is composed of two parts; the

manchette appears to originate from this ring, or below it from the nuclear

membrane, and defines the area within which the tail and mid-piece develop.

The condensing nucleus flattens, with acrosome above and manchette below,

into a palmate-ovate structure. The subsequent U-shape is formed by an

outgrowth of an arm from the more rounded border of the flattened nucleus.

The ring described above appears to circumscribe an area on or in the nu-

clear head, including a complex vesicle with included granules. The flagel-

lum develops from a centriole lying in an indentation in a nuclear portion of

the head lying in this vesicle. Electron micrographs indicate the complexity

of this part. The origin, nature and subsequent fate of the large chromatoid

body are obscure. The mid-piece is formed from mitochondria into a com-

plex spiral. This membrane complex of the mid-piece is multilayered, each

layer being of unit membrane organization with opposing granules intrinsic
in the two dense leaves of the membrane. The axial filament complex is of

the 9 + 9 + Z arrangement with complicated interconnections between the

fibers. The distal ring at the end of the mid-piece appears to be composed

of a complex of fine fibrils which envelop the principal piece of the tail, and
are external to the sheath. There is evidence of distinctive ultrastructure

in the external "homogeneous" fiber complex, as well as in the so-called

"spiral sheath".

Comparison of the sperm of related forms has been initiated and will be

commented upon.

This investigation is supported in part by research grants No. AI-0ZZ03

from the National Institutes of Health, Public Health Service; No. 14- 17-

0007-74(G), U. S. Department of the Interior; and No. G-17658, National

Science Foundation.
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DELAYED CLEAVAGE IN ACTINOMYCIN D-TREATED ARBACIA EGGS.

Alexander Wolsky, Biological Laboratory, Fordham university,

New York 58, N.Y., U.S.A.

Unfertilized e_gs of Arbacia punctulata were placed in 25)ug/ml

actinomycin D in sea water for 3 to 4 hours, thoroughly washed and

transferred to sea water, where they were fertilized. The fertili-

zation reaction (membrane elevation) occurred promptly and normally

but the formation of the first cleavage furrow was significantly

delayed. Under the conditions of the experiments the completion of

the first cleav_e furrow occurred in the control e_gs 40 (--+3) mi-

nutes after fertilization. In e88s pre-treated wlth actinomycin D

it was delayed by lO to 18 minutes compared wxth non-treated cont-

rol eggs of the same parentage. (The comparisions were made between

the first appearances and the control eggs were kept in sea water

before fertilization for the same length of time as the experimen-

tal ones were kept in actinomycin D, to eliminate any influence of

eventual ageing on the results). No cleavnge delay was observed

when sperm suspensions were pre-treated with actinomycin D in a

similar manner and used afterwards to fertilize non-treated eggs.

It can be therefore concluded that the causes of the cleavage de-

lay are associated with cytoplasmic constituents (presumably enga-

ged in RNA synthesis), rather than with the nucleus (Wolsky and

Wolsk_, Biol.Bull., 12__if:414, 1961).

Earlier work by Henahaw (Am.J.Roentgenol., 27: 890, 1932 and

43: 899, 1940) has demonstrated a similar cleavage delay in Arbacia

eggs if either these or the fertilizing sperm were exposed, imme-

diately before fertilization, to ionizing radiations. Henshaw has

concluded that the delay must be due to effects on nuclear DNA.

Studies are now in progress in order to compare and correalate the

radiation induced and the actinomycin induced cleavage delays.

Slides were prepared from eggs showing the actinomycin induced

delay. They were fixed in Bouin's fixative at the time when the

control eggs completed the first cleavage furrow, sectioned (7)u)

and stained with Heidenhain,s iron hematoxylin. The sections have

shown that the pronuclei were in most cases not yet fused. Even

in the most advanced cases the amphimixis of the pronuclei was

still incomplete and there was only a single, rather small aster

in close vicinity of the male pronucleus. In view of the known

role of RNA In the formation of the kinetic apparatus (and the pro-

bable role of this in the movements of the pronuclei) it is likely

that this situation is the outcome of inhibited RNA synthesis in

the cytoplasm of the actinomycin D-treated eggs.

(Work supported by U.S.Public Health service grant R0-6713,CI,C2)
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THE MECHANISM OF FROST-RESISTANCE IN EGG-CELLS OF THE SEA URCHIN.

E. Asahlna, The Inst. of Low Temperature Science, Hokkaldo Univ.

Sapporo, Japan.

It was found in several species of the sea urchin that soon

after fertilization the frost-resistance in the egg cell to rapid

rate of cooling and to limit of low temperature at which the egg

cell could endure freezing for more than several hours increased

remarkably. Also in the egg cells in which cortical change had

been induced by urea-treatment a remarkable increase in frost-
resistance was found.

Intracellular ice formation was found to be fatal in these egg

cells at least at a climatic low temperature. The initiation of

intracellular freezing takes place as a result of inoculation

from the outside of cells with ice crystals. For protection

against such ice seeding into the cell, the protoplasmic surface

layer in the egg cell is the best barrier. Consequently, in an

extracellularly freezing cell having still a lot of easily

freezable intracellular water, every factor which can reduce the

rate of cooling at the cell surface is supposed to be effective

in prevention of an intracellular freezing. In fertilized or

urea-treated egg cells, both the permeability of the cell to

water and the ductility of the cell surface is remarkably higher

than in unfertilized ones. These two characters, by increasing

the velocity of extracellular crystallization of water from the

freezing cell, can reduce the cooling rate at the cell surface

where ice forming and therefore the liberation of latent heat

successively occur.

After an extracellularly frozen cell has reached a steady

state at a given low temperature, the cell protoplasm is still

resisting a severe dehydration and concentration for a certain

period of time. For the preventive of this kind of frost-injury,

polyol production in overwintering insects has been well known.

In the egg cell of the sea urchin, however, a rapid increase of

small molecular substance was not found. A cytochemical

observation suggests that the increase in cellular frost-

resistance is exoected in the egg cell under a certain

cytoplasmic condition being rich in protein-bound SH groups.

Since quantitative studies on SH groups in the sea urchin eggs

revealed that SH in total protein remained constant up to the

2-cell stage (Sakai, H. 1960), the protoplasmic factor

responsible for the frost-resistance capacity might not be the

amount of protein SH in the whole cell, but the concentration of

SH in some cell component in the cytoplasm.
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CHANGES IN FLUID COMPARTMENTS OF RAT LIVER MITOCHONDRIA FOLLOW-

ING COLD EXPOSURE.I. Joseph B. Boatman_ Adeta Riner and Richard

D. Prather I Laboratory of Environmental Physiology, Midwest

Medical Research Foundation, Wichita, Kansas_ U.S.A.

Recent studies have indicated that cold exposure resulted in

maximal tissue hydration at 12-24 hrs. (Am. J. _. 199:

256, 1960) and that absorbance changes of rat liver mitochondria

are more rapid in hypotonic media after 24 hrs. cold exposure

(Am. J. Physiol. 202: 1037, 1962). Malamed and Recknagel

(J_. Biol. Chem. 234: 9027, 1959) reported that with hypotonic

sucrose, all of the mitochondrial space which sucrose did not
enter behaved as an ideal osmometer.

Four liver mitochondrial pellets were prepared from each

animal of grou_s of $ room-temperature (23-25oC) and 4 cold-
exposed (9-5oc) adult female rats. The individual pellets

were separated in 0.44 M sucrose by differential centrifugation,

and then exposed to 0.44 M, 0.25 M, 0.15 M and 0.05 M sucrose

media, employing essentially the methods of Malamed and Reck-

nagel. Cl4_carboxyl-labelled sucrose was used to measure

sucrose dilution volumes, H3 labelled water as well as wet

weight-dry weight differences were used to measure water con-

tent, and ll3i-labelled 1-thyroxlne (10-9 M) was used to measure

binding affinities of mitochondrlal membranes. All isolation

and incubation procedures were conducted at 3-5oc.

Liver mitochondria from cold-exposed rats showed signifi-

cantly increased sucrose-accessible space, decreased sucrose-

inaccessible space, and increased water content both on a wet

weight-dry weight basis and with tritiated water dilution

volumes expressed on a volume per dry weight basls, compared to

room-temperature rats. These differences were progressive with

decreasing osmolarity from 0.45 M to 0.05 M sucrose media.

Mitochondrial pellets from cold-exposed rats bound 5x the amount

of llgl-thyroxine as the amount bound by the pellets of room-

temperature animals, suggesting a greater surface area avail-

able, and showed no relationship of amount bound to the osmolar-

ity of the media.

Evidence from this study indicated that liver mitochondria

from cold-exposed rats had already undergone changes in per-

meability before isolation, resulting in altered compartment-

alization with in vitro osmotic gradients. It was concluded

that hydration effects of short term cold-exposure shown pre-

viously in liver tissue slices, extends to intracellular effects

upon the liver mitochondrion.

i. Supported by National Institutes of Health Research

Grant - #07112.
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GOLGI FINE STRUCTURE IN A RADIOSENSITIVE GIANT AMOEBA. Edward

W. Daniels and Nancy Reed t Division of Biological and Medical

Research, Argonne National Laboratory, Argonne, lllinols_ and

Harvard University I Cambrid_e_ Massachusetts.

Amoebae of the radiosensitive species, Pelomyxa illinoisensls,

were fixed in OsO 4 during interphase and in various stages of

mitosis. Thin sections from Epon blocks containing single or-

ganisms were studied with an RCA EMU 3F electron microscope.

Randomly distributed Golgl bodies were found, many of which

resemble small pyramids or cones, somewhat smaller than the ad-

jacent mitochondria. At the base and in the mid-portion of each

Golgl body there are flattened vesicles while at the apex there

are rounded vesicles. A number of the latter have an internal

fringe similar to that on the plasmalemma and on the interior

surface of fresh plnocytosis vesicles that originally come from

the plasmalemma. Partly flattened, club-shaped vesicles have

been found in some Golgl bodies and also singly in the cytoplasm.

These may represent intermediate stages of flattening between

the apical and basal components. The flattened vesicles of a

Golgi body often display small lateral blebs which occasionally

contain minute electron-dense particles. It is our present in-

terpretation that plnocytosis vesicles, and possibly other small

vesicles, collect at the apex of the Golgi body and gradually

become integrated and flattened. The formation and fate of

Golgl bodies in these amoebae is being studied by electron micro-

scope methods during the feeding and starvation cycle, and at

different mitotic stages. Pairs of Golgi bodies were observed

in relatively high frequency in some amoebae during mitosis.

The frequency and significance of this is being investigated

further. (Work supported by U. S. Atomic Energy Commission.)
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FUNCTION OF MASTIGON_tES OF A MARINE CHRYSOMONAD. Theodore L.

Jahn, Michael Landman and James Fonseca, Department of Zoology,

University of California, Los Angeles.

Mastigonemes occur on flagella of many species of Protozoa,

but the only function so far proposed for the mastigonemes is to

increase the effective surface of the flagellum. Locc,_tion of

a marine chrysomonad resembling Chromulina, approximately 6.4

micra by 4.7 micra with one long and one short anterior flagellum,

was examined by means of high speed microcinematography up to 600

pictures per second. In addition, analyses were performed on the

movement of the organism in a suspension of polystyrene spheres

(1.17 micra in diameter).

The films clearly show that the organism moves by means of a

planar sine wave in the long flagellum which is directed anteri-

orly. The wave starts at the basal end of the flagellum and pro-

gresses distally. It is apparent that the organism is pulled

forward by the action of the long flagellum, and that the flagel-

lum does not push backward as would ordinarily be expected with a

forwardly directed sine wave.

It is well known that flagellar sine waves usually start at

the base, move distally, and produce a push toward the point of

attachment. It also is known (Bovee, Jahn, Fonseca and Landman,

1963, Abstracts, Biophysical Society) that in Mastigamoeba a sine

wave may start at the tip, progress proximally toward the base,

and pull the organism. However, in the present organism the wave

begins at the base, moves distally (i.e., forward), and pulls the

organism.

The theoretical calculations of Taylor (1952 Proc. Roy. Soc. A

214:158-183) show that if a thin cylinder, undergoing sinuous

movements produced by a traveling sine wave of active bending,

has a roughness of surface which is sufficiently great and has a

certain directional character, propulsion may be achieved in the

direction opposite to that expected of a smooth cylinder bending

in exactly the same manner.

It is known that the long flagellum of the chrysomonads is pan-

tonematic, i.e., has numerous lateral mastigonemes on at least

two and probably all sides. It is proposed that one function of

these mastigonemes is to provide this roughness of surface and

thereby to bring about this type of reversal. This proposition

is being investigated in other chrysomonads.

I i
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FIi'_ STRUCTURE OF TY_ BUCCAL APPARATUS IN PAR_v_CIUM. Dorothy R.

Pitelka_ Cancer Research Genetics Laboratory, University of Cali-

forn_aj_Berkelex.

The buccal cavity of Paramecium multimicronuoleatum, like the

body surface, is lined by an uninterrupted unit membrane beneath

which is a mosaic of flat, membrane-limited alveoli. As previous-

ly described (1, 4), buccal ciliary organelles include the vent-

ral penioulus, dorsal penioulus, quadrulus and endoral membrane.

The endoral membrane is limited to the right side of the buocal

overture; each of the others consists of four rows of cilia ex-

tending the length of the buccal cavity. Each row of the quad-

rulus is accompanied on its right by a row of parasomal sacs.

Three rows of parasomal sacs parallel the two peniouli, one row

between them and two rows flanking them to right and left. Ki-

netosomes of these buccal cilia bear no kinetodesmal fibrils, but

from at least the right-hand row in each org_nelle arise ribbons

of fine (about 20 mp), tubular fibrils that may extend for some

distance within shallow ridges of the adjacent non-oiliated wall.

Ventrally, the wall bears high, well-marked ribs, beneath which

run orderly bundles of similar fibrils; these descend posteriad

past the cytostome as microscopically visible postesophageal fi-

bers. In addition to the tubular-fibril systems, tracts of very
fine filaments interconnect buccal kinetosomes and weave an ex-

tensive subpellieular network, enclosing dense nodes, around much

of the buccal cavity.

Both the tubular-fibril systems and the filamentous network

resemble structures associated with the buccal cavities of unre-

lated ciliates (2, 3). Both also resemble elements of the cili-

ary apparatus on the body surface of Paramecium. The ribbons of

tubular fibrils are similar to short ribbons arising at the right

posterior edge of each body kinetosome (or of one of each pair),

while the filaments of the buccal network resemble those compos-

ing the infraciliary lattice. Moreover, each kinetosome (or pair)

on the body surface has at its right one parasomal sac. Thus,

similar units are combined and oriented with equal precision but

in strikingly different patterns in the two body zones.

References:

1. E?met, C.F. and E.L. Powers, 1959, Internat. Rev. Cytol., 8:
97-133.

2. Faure-Fremiet, E., P. Favard and N. Carasso, 1962, J. _cro-

sco_., 1:287-312.

3. Noirot-Timothee, C., 1960, Ann. Sci. nat., 12:527-718.

4. Yusa, A., 1957, ft. Protozool., 4:128-142.

This work was supported in part by a grant from the National

Cancer Institute, U.S. Public _alth Service.
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THE STRUCTURAL CHANGES OF THE MACRONUCLEAR CONSTITUENTS DURING

THE DIVISION CYCLE IN CILIATED PROTOZOA. Hidemi Sa__,

Department of _, Dartmouth Medical School, Hanover,

New Hampshire _

Spirostomum ambi_uum, Tetrahymena _yriformis and Paramecium
caudatum were used as material.

The structural changes of the chromatin during the division

cycle of S. ambi_uum were studied with emphasis on the duplica-

tion cycle. During the macronuclear morphogenesis (amitosis),

the chromatin aggregates of the interphase macronucleus become

fibrous and in many instances appear paired. This fibrous

chromatin is irregularly distributed within the newly formed

nodes. In each growing node of the daughter cell, the chroma-

tin aggregates increase in number and have a stranded, twisted
or paired appearance. Most of the chromatin lie across the

long axis of the node, and they are distributed in the daughter

nodes without the mutual separation of the paired strands.

The duplication cycle of the macronuclear chrometin in T.

pyrifornis (Sato and Saito, '59) and P. caudatum (Saito an_

Sato, '61) is similar to that of S. ambiguum.

Based on the duplication cycle and the structure of the

chromatin, it is probable that the macronuclear chromatin

corresponds to "macronuclear chromosomes".

The relation of the nucleolar cycle to the division cycle

is best observed in T. uyriformis. The nucleoli increase in

number through the early prefission stage and then migrate

to the peripheral region of the macronucleus during the late

prefission Stage. Some of them are extruded through the

membrane. No special configurations of the nucleoli occur

during the remainder of the division cycle.
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THE CHROMOSOMES IN THE CILIATE MACRONUGLEUS.

B. R. 8eshacharp Department of Zoolo_1 University of

Delhi! Delhi I India.

Two views have been held in regard te the ciliate macro-

nucleus, (a) it is compound, with many sub-nuclei; (b) it

is polyploid. Confirmation of either view would obtain
support from a demonstration of chromosomes in it. In a

few cillates, chromosome-like bodies have been observed,

but in the large majority of them, a convincing demons%ra-

tlon of chromosomes in %he macronucleue has not been possible.

DNA is consistently present, and in every known case, the

macronucleus is brilliantly Feulgen positive. Division,

however, is bysmitosts.

Experiments with the macronucleus of two spirotrichous

cillates, Blepharisma and Spirostomum, have shown that (a)

it is highly extensile and can be pulled out to a length
about 15 times the normal_ and (b) centrlfugation and treat-

mant with despiralizing agents like KCN and NaCN produce

from it a mass of lone and fine Feulgen positive filaments.

In species of Spirostomum where the macrenucleus is beaded,

the beads expend themselves in the process of filament

formation. Recent examination with _he electron microscope

has shown _hat in both ciliates_ the macronucleus contains

a large number of filaments of different sizes disposed in

it in a random manner. These correspond to the filamen_

bundles obtained by centrifuEation and cyanide action. The
filaments are the chromosomes of the macronucleus. Electron

micrographs of sections of filaments resemble in every

respect those of chromosomes of higher animals. Each seems

made of many microfibrils about 150 A in diameter. The

fibrils are disposed along the filament in a random manner

but with a slight orientation in its lone axis. It would

therefore appear that the macronucleus owee its size to the

large number of lone Feulgen positive filaments, which

represent the chromosomes. On this vlew_ the chromosome-like

bodies reported by earlier workers could no_ be whole chromo-
somes. Chromosomes in the macronucleus of the ciliates

under study are greatly elongated bodies_ quite unlike those

described by other workers.
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VARIATIONS IN ENDOPLASMIC RETICULUM AND MITOCHONDRIA OF PROTO-

ZOA IN RELATION TO THE CHARACTER OF THEIR METABOLISM.Eugen

K_issin,Institute of Cytology,Leningrad,USSR.

The endoplasmic reticulum of the ciliates having a buccal

apparatus differes from that of the ciliates lacking a buccal

apparatus and feeding osmotically by the level of its organiza-
tion.The endoplasmic reticulum of the former is rather develo-

ped and represents a very broad system of chanals,vacuoles and

cysterns connected with digestive vacuoles and with the body

surface.The most highly developed chanals of endoplasmic reti-

culum of ciliates has aquired the possibility to secret protein

shells on the body surface( Colpidium,Ichthyophthirius).In As-

tomata group the endoplasmic reticulum is rather poor and this

might be connected with osmotic type of their nutrition. Intra-

cellular parasitic protozoa(Coccidia) as well as extracellular

saprozoic intestinal protozoan parasites( I_mblia,Tricnomonas,

Opalina,Gregarina etc.)possess rather poor developed endoplas-

mic reticulum chanals which also can be connected with the type

of _heir nutrition.Endoplasmlc reticulum Sa_es part in an acti-

ve transport of some substances as well as in the secretory pro-

cess and is most hlghly developed in protozoa with an active

protein me_aoolism.

T_e chanals of endcplasmic reticulum are able to ta_e part

In an active water metaDolism oezng In close connectionwlth

the "nephrldial plasm" surrounding contractile vacuoles. In ab-

sence of contractile vacuoles( Loxodes,Bursaria and others),the

endoplasmic reticulum forms large cysterns. In the cytoplasm the

richest system of smooth membranes appears to be developed,the

latter form the chanals possessing the function of the "nephri-

dial plasm".Thus a continuous system arises for taking off the

water from the body through the chanals of the endoplasmic re-

ticulum opening on the body surface.The chanals of the "nephri-

dial plasm" have smooth walls and are connected with contractile
vacuoles.This chanals differ from flattened sacs forming dictio-

somes of Golgi complex in the same degree as their function d_-
ffer from each other. At the same time the smooth lipoprotein os-

miophylic membranes of both structures just mentioned have much

in common as concerns their origin from endoplasmic reticulum.

Intestinal Protozoa living in deficient oxygen media have

either no mitochondria at all(Entamoeba and other)or their mito-

chondria number very little membranous structures(Lamblia).In

the ciliates adapted to aerobic existance the mitochondria are

found to have a large number of closely packed membranous tube

shaped structures,the walls of which are formed by t_vo more den-

sitive outer layers (per 20 4 ) and the third intermediate lay-

er of less density(unit membrane).This structure corresponds to

the mollecular organization of the cell membrane postulated by

Robertson.While some obligate aerobes(Paramecium,Loxodes for

example)are acted upon by different inhibitors of respiration,

some disordes in mitochondria structures occur but the number

of tubules inside the mitochondria does not reduce.
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Analysis of the Antigens of Balantidium cavlae (?) with the

aid of Electrophoretic methods.

Edward L. Jeska and SerhiJ Krascheninnikow*

Department of Health, Division of Laboratories and Zoological

Laboratories, University of Pennsylvania, Philadelphia, Pa.

The first data concerning the species specificity
in Balantidium caviae (?) as well in B. wenrichl were re-

ported by Krascheninnikow and Jeska, 1961. The present

paper further analyzes the antigenic material using the
electrophoretic method.

Oiliates were obtained from guinea pigs and purified

according to the procedure described by Krascheninnikow (1958).

Aqueous buffered extracts were used for paper and agar-gel
electrophoresis at pH 8.6 and 7.5.

The paper electrophoresis showed only one component

corresponding to protein. The immunoelectrophoresis five

antigen-antibody precipitin bands appeared but only one of
these was electrophoretically mobile. The cross reaction

with B. coli antiserum was observed but no electrophoretic

mobility was revealed in these components.

The testing of extracts with the Millon and Molisch re-

actions, precipitation of these with trichloroacetic acid,

dialysis, and the subsequent resting, indicates that probably

only one of the antigenic components is protein-0thers are

polysaccharide moieties. The lack of electrophoretic mobility

in the components cross-reacting with the B. coli serum may

indicate the presence of polysaccharide antigens in other

species of Balantidium. This paper confirms the previous

data of Krascheninnikow and Jeska (1961) in regard to number

of precipitating antigens in B. caviae.

*Present address: 1200 Anastasia Avenue, V.A. Hospital,

Research Division, Coral Gables, Florida,
U.S.A.
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VELOCITY PROFILES OF A_4OEBOID MOVEMENT. Robert A. Rinaldi,

Department of Zoology and Entomolosy_ The University of

Tennessee a Knoxville_ Tennessee.

A technique has been developed by this author to plot

movements of individual granules in Amoeba proteus. With this

method, termed the pictograph technique, one does not follow

individual granules through consecutive frames of a motion

picture film, but one takes a single time exposure photograph

of an amoeba illuminated by darkfield microscopy. Those

granules that are moving rapidly record as long streaks, those

moving less rapidly appear as shorter streaks, and granules

that are not moving register as dots. These amoeba pictographs

have revealed:

i. Regions of the gel move at different rates.

2. There exists a greater granular movement at the anterior

and posterior regions of the amoeba.

3. There exists a forward flow of protoplasmic granules

through the interstices of the gel of an advancing

amoeba.

4. There is a uniform protoplasmic flow in the central

region from the anterior tip to the tail of the

advancing amoeba.

The velocity profile of the gel region is two-_hased in that

some granules are motionless, whereas other granules flow

forward through this gel region. The velocity profile of the

centrally moving protoplasm is truncated as would be expected

from a complex chemical and physical mixture like protoplasm,

but nonmoving "gel" islands do occur which impede the uniform

flow of the centrally moving protoplasm.

The data are consistent with the sol-gel interconversion

(contraction-hydraulic) theory of amoeboid movement advanced

by S. O. Mast.
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SYNTHESISOFHIGHENERGYPHOSPHATEBONDIN THEFROGLIVER.
Wiktor W. Nowinski and William C. Mahaffey_ Dept. of Surgery,

University of Texas Medical School, Galveston_ Texas.

Studies were carried out on mitochondrial fractions of

livers from winter frogs (Rana pipiens) in order to establish

whether the synthesis of high energy phosphate bond within

the citric acid cycle (as Adenosine Triphosphate, ATP) in

poikilothermic animals is different from that of homeothermic

(rat liver). The estimated figures for P/O ratios were as

follows: Pyruvate 2.4 + 0.64, Isocitrate 2.5 + 0.59,

a-Ketoglutarate 2.3 _ 0_48, Succinate 1.7 _ 0._6, Malate

2.3 _ 0.64, which in the cell corresponds to P/0 3.0, 3.0,

3.0, 2.0 and 3.0 respectively. These results will be dis-

cussed in detail and the conclusion reached that there is no

difference in ATP synthesis in the livers of warm-blooded and

cold-blooded animals, and that as far as formation of high

energy bonds is concerned, no special adaptations exist either

in homeothermic, or in poikilothermic animals. (Supported by
USPHS Grant CA 02296-13 CB)
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CYTOCHROME C OXIDASE AND RESPIRATION IN EMBRYONATED AND UNEM-

BRYONATED ASCARIS EGGS. L. C. Coste!lo , H. Oya and W. N. Smith,

Department of Physiology. Universit[ of Maryland t School of

Pharmacy, Baltimore, Maryland.

The presence of cytochrome oxidase was determined in homogenate

preparations of unembryonated (one-cell stage) and embyonated

(infective stage) eggs. Cytochrome c oxidase was readily

demonstrated using spectophotometric assay in embryonated eggs.

The amount of oxidase activity obtained was more than the

necessary amount to account for oxygen consumption of the eggs.

It was further observed that in the presence of substrate (malate

or succinate) the homogenates of embryonated eggs appeared to

oxidize the substrate by way of the cytochrome system. In the

case of unembryonated eggs the presence of cytochrome oxldase

could not be demonstrated although in the presence of substrate

cytochrome c was readily reduced. Considering the amount of

respiration of unembryonated eggs cytochrome oxidase, if present,

should have been detected by the techniques employed. It appears
that cytochrome oxidase does not account for the respiration of

unembryonated eggs which is contrary to the conditions observed

in the embryonated stage.

The authors propose the following possible pathways of

terminal oxidation in the embryonated and unembryonated eggs:

Embryonated 02

Substrate _(DPN) _--FAD_ Cyt. c__Cyt, cny > H2 0
....... oxidase

Unembryonated

Substrate ___(DPN)_ FAD____Cyt. Cred.
I

02 I oxidase ?

The authors have no evidence for the presence of an oxidase

resulting in the oxidation of reduced flavin with peroxide being

the product. This proposal is suggested only as a possibility
since respiration and cytochrome oxidase cannot be reconciled at

present in the unembryonated eggs although the relationship has

been established in the embryonated stage. The authors have

observed a marked increase in cytochrome oxidase activity in

morula eggs during which respiration begins to sharply increase

in developing eggs. It appears that the unembryonated eggs are

initially dependent upon more anaerobic activities than the

embyonated eggs. It should be pointed out however that as of

this time the identification of cytochromes in Ascaris eggs has

been completely elusive.
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THE APPEARANCE OF A UNIQUE ALKALINE PHOSPHATASE IN THE IN-

TESTINE OF THE INFANT MOUSE. Florence Moog, Harvey R. Vire,

and Robert D. Grey, Dept. of Zoology L Washir_ton University,
St. Louis 30, Missouri, U.S.A.

Just before the infant mouse is ready to be weaned, the al-

kaline phosphatase activity of the duodenum undergoes a 15 to

20-fold increase. Studies of crude homogenates of developing

duodenum have previously shown that the increase of phospha-

tase activity is accompanied by a rising preference for phenyl-
phosphate (PhP) relative to beta-glycerophosphate (bGP) as

substrate. This change in PhP/bGP ratio suggested the possi-

bility that the increase in activity represents the appearance
of a new phosphatase (NP) not present in earlier stages. By

chromatography on D_AE columns and by electrophoresis on starch

gel, it has now been possible to isolate the NP in partially

purified preparations (specific activity 40 mg P/mg N/mln)

from butanol extracts of intestinal homogenates. At pH 8.0

the enzyme is eluted at low salt concentrations, and its
mobility in a potential field is lower than that of other iso-

zymes of mouse intestinal phosphatase. The NP is quite in-

active on bGP, having a PhP/bGP ratio as high as 9.9 at 20-22

days, when duodenal phosphatase activity is maximal. The high

ratio clearly distinguishes NP from other alkaline phosphatases

in intestine and other organs, since non-specific phospho-

monoesterases generally hydrolyze PhP and bGP at roughly equal

rates. Wi_h PhP as substrate at pH 9.6, NP is also character-

ized by a high Km (more than i0 raM, as compared with less than

i ,_M for ordinary Jejunal phosphatase). No trace of NP is

found in butanol extracts of duodenum or Jejunum of mice of

5-6 days or II-12 days of age. At 15-16 days, however, when

duodenal phosphatase activity is increasing, about 35% of the

activity recovered after DEAE chromatography is of the NP type

in the duodenum, but none is found in the Jejunum. At 20-22

days about 70% of the activity recovered from the first 3 cm

of the duodenum is NP; in cm 4-7 about 20% of the activity is NP,
and in the Jejunum less than 10%. In the adult (2 month old

males) NP comprises approximately 40% of the recovered activity

in the first B cm of the duodenum, but in the 4-7 cm segment

it still makes up more than 20% of the total activity. Only a

trace is found in the adult Jejunum.

Supported by research grant 3937 from the National Institutes

of Health (U.S.A.).
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PROTEIN-BINDINGREAGENTSIN ULTRASTRUCTURERESEARCH:A
STUDYOFEHRI,ICHASCITESCELLS.B. Mundkur_ Dept. of

Zoolog_v t Universit_ of Connecticut_ Storrs, Connecticut,
U.S.A.

Mouse Ehrlich ascites cells were frozen-dried with

adequate safeguards to ensure a minimum of post mortem

morphological and cytochemical chan_es in the protoplasm,
as well as of ice crystal artifacts. Following heat-

denaturation in vacu_____o,the specimens were exposed to
ntmLerous reagents which specifically bind certain functional

groups of protein side chains. These reagents were applied

either in solution or as anhydrous vapors immediately

following removal of the free water from the specimens.

In certain cases, basophile staining was superimposed on

specimens previously subjected to specific protein-binding

compounds. These procedures have involved numerous control

experiments designed to establish the specificity of the

methods, especially following enzymatic digestions. The

principal findings from these experiments include the

disclosure of the submicroscopic organization of the

nucleus, particularly the nucleolus and the chrom_tin.
These observations will be illustrated and discussed with

the aid of electronmicrographs.
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A CUMULATIVE ERRGR IN LABELLED _MINO ACID STUDIES GF KEi_ATINIZ-

ING TISSUES. Ro_ T, Sims, Anatomy Deot.. Cambridge University,

EnD_land.

An idea] pulse dose of a tracer is available to the tissues

of an animal which receives it for one short period: none of

the tracer is available before or after the pulse. A single

injection of a labelled amino acid does not behave as an ideal

pulse dose because small amounts of it continue to be available

to the tissues after the pulse has gone. The incorporation of

these small amounts of label reach significant proportions in

hair because they are collected over a long period.

Hooded rats were given ]0/u c/g. body weight of tritium

labelled tyrosine. The tyrosine was generally labelled and had

a specific activity of 434mc/m_i. The animals were killed in

pairs iO min., 50 min., ]2hr., 36 hr., and 7 days after

injection. Skin which had actively growing hair at the time

of injection was fixed in Bouin and radiographs of it prepared.

A numerical expression of the degree of radioactivity was

obtained by counting the number of silver grains per unit area

in the emulsion over the hair cortex.

At IO and 30 min. after injection radioactivity was present

along the hair from the matrix to the beginning of the fully

keratinized part of the shaft. No activity was found in the

fully keratinized region until ]2 hr. after injection. By 36

hr. the activity was highest in the fully keratinized region at

the level of the skin surface, but significant activity was

present in the growing part of the follicle. The amount of

activity expected in the matrix and supra-bulbar regions at ]2

and 36 hr. was calculated, assuming an ideal pulse dose

situation, from that found at 30 min. The actual activity

exceeded the expected activity of (]) the matrix by 10_ at 12

hr. and O_o at 36 hr., (2) the supra-bulbar region by 40_ at i2

hr. and IOO% at 36 hr.

The results show that labelled amino acid is incorporated

into protein of the hair after the pulse dose injected has been

cleared from the body fluids. The process is important in

keratinizing tissues because it is cumulative. Its consequences

are that protein turnover is concealed, and a continuous

delayed incorporation of labelled tyrosine appears to occur from

the pulse injected. It may be possible to detect the accidental

exposure of laboratory staff to radioactive amino acids by

monitoring their hair.
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ELECTRON MICROSCOPE OBSERVATIONS ON PERICARDIAL CELLS FROM

"STARVED" GRASSHOPPERS INJECTED WITH PEPTONE AND BEEF BLOOD

SERUM. Richard G. Kessel, Department of Zooloqy, State

University of Iowa, Iowa City, Iowa.

Previous studies with the phase contrast microscope (Kessel,

Jour. MorDh., ii0; 1962) indicated that some correlation existed

between the nutritional state of grasshoppers and the activity

of the pericardial cells. Further, the injection of proteins,

albumins, and amino acids into the hemocoel of starved animals

also affected the secretory activity of the cells. These ob-

servations have been extended to include those at the ultra-

structural level of organization. Organisms deprived of food

for varying lengths of time were subsequently injected with a

solution of peptone or beef blood serum and, after three or

twenty-four hours, most of the pericardial cell tissue was

fixed in buffered osmium tetroxide and embedded in epoxy resins

for electron microscope study.

The plasma membrane of the pericardial cell shows a com-

plicated system of invaginations which are extremely numerous

and, at various points, desmosome-like structures are associated

with them. The structure of pericardial cells taken from

"starved" animals which had been injected with beef blood serum

or peptone diffe_ from the cells of control animals in the

following ways: (i) In the former case, material of low density

is observed within the invaginations of the plasma membrane and

(2) the number of caveolae formed from the surface of the in-

vaginated plasma membrane is much greater. Also, (3) the num-

ber of isolated spherical or elongate pinocytotic vesicles and

(4) the number of inclusions of various shapes and sizes are

much greater in the experimental than in the control cells.

Fusion of pinocytotic vesicles appears to occur progressively

resulting in vacuoles of different sizes with different density

characteristics. The morphological variations observed at var-

ious times after injection of the materials suggest that the

pericardial cells are very active in a process of pinocytosis

and that it is presumably the injected materials or a slightly

modified form that are being taken up and concentrated by the

cells. The specializations of the plasma membrane in this cell

thus appear to be involved with increasing the formative

surface area for the production of pinocytotic vesicles and to

thus affect a more rapid uptake of material.

Supported by grants from the National Institutes of Health,

Public Health Service.
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RADIATION-INDUCED SYNDROME AT THE CELLULAR LEVEL_ Roland M.

Nardone_ Biology Dept._ Catholic University of America_
Washin_tonp D.C.

The effect of ionizing radiation on the cytology, growth,

division rate, protein synthesis, nucleic acid synthesis, and

respiration of Strain L monolayers is being investigated in

an attempt to establish the nature of a radiation-induced

syndrome at the cellular level.

A source of cobalt-60 housed in an incubator-irradiator

was used to irradiate the cells with doses varying from I00

to 3000 r. These doses have resulted in effects ranging from

temporary mitotic arrest to complete mitotic arrest (accompan-

ied by giantism) to metabolic degeneration and death. Doses

which are responsible for the production of large numbers of

nuclear blisters and cytoplasmic vacuolization permit nucleic

acid and protein synthesis to continue at a reduced rate.

The relative sensitivity of protein and nucleic acid synthesis

in the nucleus and cytoplasm is being established by tr_er
and spectrophotometric methods. The incorporation of C---

labeled uracil 9 glycine, histidine, methionine, and glucose
will be discussed.

i. Supported, in part, by contracts with the U.S. Atomic

Energy Commission and the Department of the Army.
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MELANOCYTEPERFORMANCEDURINGRADIATION-INDUCEDTANNINGOFMURINE
SKIN. W. C. Quevedo_ Jr._ R. M. Brenner and P. Kechijian_ Dept.

of Biology_ Brown University_ Providence_ R. I._ U.S.A.

The plantar skin of genetically-competent pigmented mice

becomes intensely darkened during 16 daily exposures to ultra-

violet light (UV) (Quevedo and Smith, 1961). The radiation-

induced hyperpigmentation results from an increased number of

epidermal melanocytes engaged in melanin synthesis and, as a

consequence, from the increased amounts of melanin pigment

incorporated into epidermal cells. In some strains of mice,

irradiation of the plantar skin elicits as much as a thirty-fold

rise in the numbers of epidermal melanocytes identifiable with

DOPA-reagent. Detailed analysis of the tanning response in C57BL

mice indicates that there is a gradual increase in melanogenically

active melanocytes beginning by the sixth exposure to UV, and that

the peak population is established between the tenth to sixteenth

treatment. Examination of skin specimens from irradiated C57BL

mice treated with colcemid prior to sacrifice on the sixth to

twelfth day suggests that irradiated epidermal melanocytes may

increase in numbers. Similarly, preliminary analysis of radio-
autographs of skin from irradiated mice treated with thymidine-H _

and sacrificed during the same period indicates that UV may

stimulate division of epidermal melanocytes. Attempts to identify

amelanotic melanocytes by use of vital dyes, osmic iodide and

gold impregnation techniques, although not uniformly successful,

lend support to the presence of these cells in non-irradiated

plantar skin. Accordingly, both melanocyte "activation" and

proliferation may account for the characteristic increase in

melanogenically-active melanocytes within irradiated murine

plantar skin; the relative contribution of each process to

radiation-induced tanning remains to be established. (Supported

by U.S.P.H.S. grants, CA 06097-02, from the National Cancer

Institute, and A-3786(C2), from the National Institute of

Arthritis and Metabolic Diseases.)
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SO_,_ SPECIFIC APPROACHES TO INTERNATIONAL COOPERATION IN A0yATIC SCIENCES

CO_FU_UICATIONS. Sidney J. Holt, Fisheries Branch, Biolo_ Division, FAO of

the United Nations, Rome, Italy; and Saul B. Saila, Graduate School of

Oceanography, University of Rhode Island, Kingston, Rhode Island, U.S.A.

Preliminary steps are being taken in the aquatic sciences to establish

a communication network designed to aid in rationally directing information

flow between the originator and the user. These steps include: (i) colla-

boration in the continuing development of a truly comprehensive abstract

journal to provide a current awareness function (2) incorporation of an in-

formation retrieval system as a network component to aid in the rapid search

of past literature and (3) conventional and unconventional means for im-

proving co_mmunieation channels other than technical literature. Details

concerning these approaches and the agencies involved are described, and

recommendations for further developments are outlined.



310

THE ZOOLOGICAL R_O_. Marcia A. Edwards, The Zoological

Society of London_ Regent's Park I London, _land.

The Zoological Record, a publication of the Zoological

Society of London, was started in 1865 with the idea of

making available to zoologists a llst of papers and books

of zoological interest published in any one year, with a
brief note of their contents.

The method of compilation is essentially simple and

depends on a system of colour coded cards. Literature
received in the major scientific libraries in London is
searched and cards made with the reference and title of

suitable papers. These cards are given to the appropriate

recorder who extracts the information he requires from any

article and divides it into a subject and systematic section.

The subject index is arranged in broad groups of "Structure,

Physiology, Ecology, Geography and Geclog_', _ahich in turn
are sub-divided into many smaller sections. The systematic

index contains information relevant to the particular species

or groups of the Phylum concerned, together with details of
new Taxa. By employing this arrangement, it is possible for

a worker wishing to obtain information on a particular aspect

of an animal or group of animals, to look in the appropriate

sections of the subject and systematic indices and to find

references to the papers he requires.

The work of searching and recording is largely carried

out by the compilers outside their normal _Drking hours, a

fact which is possibly not always appreciated. As the

volume of literature increases year by year, so their task

becomes correspondingly greater and zoologists are much

indebted to their diligence and perseverence.

The Zoological Record may be regarded as one of the most

important sources of information available to the research

worker and is of particular value to the sys_ematist.

Although every effort is made to ensure wide coverage, this

is extremely difficult. Authors are asked to help by sending

reprints or details of their papers to the Editor, and it

would be appreciated if workers finding papers which have
not been recorded, would give the appropriate information

to the Editor.

During recent years, two zoologists have been employed

full time on the prepare_tion of some sections of the Record

and it is hoped that if sufficient funds are available in

the future, more permanent staff will be engaged.
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PERSPECTIVES DE LA PEDOZOOLOGIE EXPERIMENTALE.

Madame C. JEANSON - Centre National de Recherches Agronomiques

Versailles - FRANCE -

La faune du sol est un facteur biologique de p_dog_n_se rela-

tivement peu _tudi_, son action est difficile _ pr_ciser dans le

milieu naturel _tant donn_ l'interaction de nombreux facteurs.

Une _tude exp_rimentale de cette action pourrait ouvrir _ la zoo-

logie un nouveau domaine d'investigation.

L'activit_ des Lombricides dans le sol est prise comme exemple

pour essayer de comprendre les contradictions de la litt_rature :

la stabilit_ structurale des terres, propri_t_ physique importan-

te pour la pratique agricole, n'est pas modifi_e selon TEOTIA

1950 et augmente selon GUILD 1955 sous l'action des lombrics. Les

difficult_s d'_tude du milieu naturel sont dues h l'interaction

des facteurs en presence et _ l'interf_rence des ph_nom_nes bio-

climatologiques.

La m_thode exp_rimentale mise au point en 1957 par la reconsti-

tution au laboratoire d'un milieu artificiel control_, limite les

facteurs, permet l'_tude d'un ph_nom_ne particulier et facilite

la mise en _vidence de l'importance relative des divers facteurs.

Les premiers r_sultats l_vent des contradictions sur l'action

de Lumbricus terrestris Linn_ et montrent que la stabilit_ struc-

turale deSturricules augmente de 40?o, par rapport _ la terre

initiale, en presence de mati_re organique alors qu'elle diminue

de 16 % en l'absence de mati_re organique.

Cette variation de la stabilit_ structurale est en relation di-

recte avec la d_gradation et l'_volution de la mati_re organique.

La m_thode exp_rimentale permet de diff_rencier la part de l'hu-

mification due aux Lombricides de celle due aux microorganismes,

ce qui n'est pas possible dans le milieu naturel. L. terrestris

augmente la fixation des mati_res humiques sur le complexe organo

mineral du sol de 25 % par rapport _ la fixation due aux fermen-

tations.

On peut donc esp_rer que la g_n_ralisation de cette m_thode

exp_rimentale, _ l'_tude de l'action de tousles groupes de la

faune du sol, permettra de reposer certains probl_mes p_dologi-

ques et agronomiques sur des donn_es plus scientifiques : la for-

mation, l'_volution et la fertilisation des sols sous l'action

des populations terricoles, par exemple.

Cette nouvelle m_thode pr_sente, en outre, un int_r_t pour

l'_cologie et l'_tude du comportement animal dans un milieu

d_termin_.
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RATE OF GROWTH IN DEVELOPMENTAL STAGES OF PROTEUS-

GROUP OF AMOEBA. Monica T_ylor, Convent of Notre Dame,

Glasgow, Scotland.

This paper proposes for problem the rate of growth in

the developmental stages of the Proteus-type of amoeba.

It emphasizes the necessity of procuring experimental

cultures which copy exactly the natural habitat of the

amoeba. This involves procuring a food chain from

bacteria through small flagellates, ciliates, rotifers

to amoeba, supported by a pabulum sufficient to maintain

this chain. The various appearances of the amoeba thus

cultivated are described: the fragile young adult, the

large easily spreading amoeba in its prime, the smaller

non-spreading, old adult over packed with inclusions.

Their respective ages are responsible for their varying

appearances.

It is then shown that a culture full of old adults

gives place to one devoid of them which eventually becomes

peopled by young adults.

A search made during the 'Depression' period reveals

developmental stages but without the aid of two techniques

a sufficiency of material could not be forthcoming.

Changing the pH kills off adults but not spores which
hatch out as amoebulae. The same result can be obtained

by drying and wetting a culture. But the continuity of

growth is arrested by a series of encystments, which also

account for the varying sizes of the developmental stages

revealed by this change of pH. This habit of encystment

must be broken before a straight forward attack on develop-

mental rate can be made.
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THE SUBMICROSCOPIC CHANNkLS IN BONE TISSUE. C.A. Baud and

P.W. blor_enthaler I Institut de Morpholo_ie r Universit4 de

Gen_ve I Ecole de M4decine_ Gen_ve_ Switzerland.

The submicroscopic interfibrillar spaces of bone substance

representing the nutritional pathways of 5th order in bone

have been studied quantitatively using polarization microscopy,

electron microscopy and X-ray diffraction. This investigation

(Morphol.Jb., 1963, in press) has been done on undeealcified

sections of compact bone tissue from adult long bones of humans

and mice.

To establish the volume of spaces, we have examine(! the

curves of form birefringenee of total bone. The retardations

have been measured in dependence on refractive index of a hydro-

philic imbibition liquid series ranging from 1.333 to 1.595

(water + ethylene glycol + cadmium iodide). It was possible to

calculate from the value of form birefringence the volume of

spaces according to Wiener's formula. This volume represents on

an average 7.36 per cent for the human tibia.

Informations on space shape and orientation could be obtain-

ed from observations done by electron and by polarization mi-

croscopy. The spaces are spared between collagen fibrils in

close packing and constitute narrow channels parallel to the

fibril axis, seen as curvilinear triangles in transverse

sections.

The space dimensions have been measured indirectly by a

particular radiocrystallographic process. By artificial means

we have introduced a foreign substance into the interstitial

spaces where, after crystallization, it could be submitted to

X-ray analysis. For this 1_urpose, we have reduced silver which

had diffused in ionic form in the bone. The size of the cubic

silver crystals incorporated into the submicroscopic spaces was

calculated according to the relation existing between crystal

size and breadth of the X-ray diffraction lines. The average

particle size, which indicates the minimum diameter of inter-

fibrillar spaces, is 124 _ in human bone.

On the whole, these observations enabled us to calculate the

exchan6e area represented _y the 5_h order pathways per unit of

volume. It means 35 000 mm per mm _ of bone substance, i.e. a

considerable area for exchanges between bone substance and

interstitial liquids.

(Supported by a grant from the Fonds Nationsl :_uisse de la

Recherche Scientifique, Commission pour la Science Atomique.)
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GENETIC VARIANCE IN SELECTED LINES OF DROSOPHILA MELANOGASTER
AND D. SI_%rLANS AT DIFFERENT TE_EEATUSES. Abd-El-_zim Osman

Tantawy. Faculty Of Agriculture, Universit_ Of Alexandria,
Alexandria, E_yotj U.A.R.

An experiment _as designed to study the effects of selection
for wing length in Drosophila melanogaster and D. simulans at
two temperatures; 1SO. and 28vC. Two selected--lines, in each
species at each temperature, were carried out, one for long wing
and the other for short wing length for twenty five generations.
Mating system and the technique used for the maintainance of
these lines were essentially the same as that reported by
TANTAWY (1956). The genetic variance was estimated first in the
initial foundation populations as well as at intervals of five
generations before and after relaxation of selection. At the
twentieth generation of selection, the selected lines were
transferred to the reverse temperature for another five genera-
tions before and after relaxation of selection. At the twenti-
eth generation of selection, the selected lines were transferred
to the reverse temperature for another five generations.
Heritability of wing length was estimated in each of the select-
ed lines, at the reverse temperature, as well as after selection
for further five generations at this temperature. Progeny tests
carried out to estimate the heritability values, were the same
as given by TANTAWY (1957).

Heritability estimates indicate that the populations of
Drosophila melano_aster and D. slmulans carry considerable gene-
ti_ variability. Such estimates were 39.27, 31.7_ percent at
25-C. in both species, respectively. At higher or lower temper-
ature, her_tability estimates were found _o be 31.91, 26.29 per-
cent at 18vC., 25._8, 23._u_ percent at 28-C., respectively.

Selection was effective in both species of Drosophila; low
lines show usually more response than high lines. The response
to selection is more pronounced in D. melano_aster than in D.
simulans, and in all lines selectio_ at 18vC. is more effective
than selection at 28@C.

Heritability estimates in the selected lines at different
temperatures indicate that selection at either temperature leads
to an apparent increase in the genetic variance-even though the
selection response has ceased in long wing lines-and in all
lines short wing lines display greater estimates than that found
in long selected lines.

Another point considered was the effect of reversing the
temperature on the heritability estimates, compared with that
found under the original temperature of the selected lines. The
results show clearly that the genetic variance, under the new
environmental conditions, decreases at the new temperature of
18°C. and increases at the new one of 28 C. Such results are in

agreement with those reported by TANTAWY (1961) on another
populations of Drosophila pseudoobscura and attributed such
behaviour to genotype-environment interaction,

TANTAWY, A.0., 1956 Response to selection for wing length in
Drosophila melano_aster with different systems of mating.
Genetlca, 28 : 231- 262.

TANTAWY, A.0._-1957 Genetic variance of random inbred lines

in Drosophila melano_aster.in relation to coefficients of
inbreeding. Genetics, _2 . 121 - 136.

TANTAWY, A.O., 1961 Effects of temperature on productivity
and genetic variance of bod_ size in _o_ulations of
Drosophila pseudoobscura. Genetics, A_6-: 227 - 238.
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RECHERCHES ENTO_IOLOGIQUES DANS LES ILES DU GOLFE DE GUINEE

(Principe, Sao Tom4 et Annobon). P. Viette I Entomologie,

Museum National_ 4_ bis rue de Buffon t Paris _I France.

Les lies importantes du Golfe de Guin@e sont au nombre

de quatre : Fernando-Po, Principe, Sao Tom@ et Annobon.

La mission du Husgum national d'Histoire naturelle de Paris,

organis@e avec le concours du Centre national de la Recher-

che scientifique et du navire oc@anographique "La Calypso"

(bien connu grace au film "Le Monde du Silence") ne devait

visiter que les trois derni_res lies, _ 1'exclusion de

Fernando-Po. Partie de Douala, au Sud-Cameroun, le 2 juin

1956, la mission devait revenir dans ce port le 9 juillet,

apr_s 8tre rest_e trois semaines environ dans l'[le de

Sac Tom_.

Apr_s avoir envisag@ la position des trois _les par

rapport _ Fernando-Po et au Mont Cameroun, on parlera de

la v@g@tation de Principe, d'Annobcn et surtout de Sao Tom@

qui, atteignant 2.024 m d'altitude au Pico de Sao Tom@,

pr@sente, notamment au-dessus de 1.400 m environ, une succes-

sion de climax fort int_ressants pour le Naturaliste.

En ce qui concerne la faune entomologique, celle-ci est

une faune: (_) montrant de grandes affinit_s avecla faune

de la pluvisilva africaine, ce qui n'est pas pour nous sur-

prendre, (b_ appauvrie, (E) avec un pourcentage _lev@
d'end_miques &U niveau sp_cifique. Ces_esp_ces en_miques

appartiennent A des genres continentaux et sont proches
d'esp_ces continentales. Les genres end@miques sont peu

nombreux.
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